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SENT BY FEDERAL EXPRESS

Ref. TMA/Norcal N2-11-024-7L15

Mr. John Bourgeault

Westinghouse Hanford Company

2355 Stevens Drive

Richland, WA 99352

Dear Mr. Bourgeault

Enclosed on the Summary Data Section, are the gamma scan results for the concrete

sample from Riverland and 100 Area Location, we received 2 November 1992. The

QA/QC results are also gi+en in the Summary Data Section.

The Summary Data Section is paginated 1 through 26 and Appendices 1 through 17
are paginated 27 through 79.

Please call if you have any questions concerning this data

Sincerely,

Dinkar P. Kharkar, Ph.D.

Manager, Nuclear Programs

DPK/ss

Enclosures: Section 1 and 2

Appendices 1 through 17

26 272d?^^W

c^` yw ^ o\
ell ^R711KMM3

W

^

vr
C^

^..L^`^Z'LLL0^6

t^^J

O



TMA

INDEX. OF DOCUMENTS FOR GROUP 7115

SECTION 1 Case Narrative

SECTION 2 Summary Data including QC's

X APPENDIX 1 Chains-of-Custody Copies

}{ APPENDIX 2 Analytical Methods Used

X APPENDIX 3 A_iquot Information

X APPENDIX 4 Preparation Log For QC Samples

_ APPENDIX 5 Tritium Standard Solution Certificate and Preparation

Information.

_ APPENDIX 6 14C Standard Solution Certificates and Preparation

Information

_ APPENDIX 7 90Sr Stock Solution Certificate, Preparation and

Dilutions Information.

_ APPENDIX 8 Yttrium Carrier Certificate, Preparation and Dilutions

Information.

_ APPENDIX 9 99Tc. Standard Solution Certificate and Preparation

Information.

_ APPENDIX 10 Isotopic Uranium Standard Solution Certificates and

Preaaration Information.

_ APPENDIX 11 Am Standard Solution Certificate and Preparation

Information.

_ APPENDIX 12 Pu Standard Solution Certificate and Preparation

Information.

X APPENDIX 13 Gamma Scan Spike

APPENDIX 14 Continuing Calibration Data for LSC Counters 4 and 5._

APPENDIX 15 Raw Data for Continuing Calibration for Gross Counters._

X APPENDIX 16 Primary Calibration References.

X APPENDIX 17 Copies of Raw Data Sheets



TMA

SECTION 1 Case Narrative



TMA

SDG 7115 Client Westinehouse Hanford
Contact Dinkar P. Kharkar Contract MBH-SVV-069262

CASE NARRATIVE

1.0 G E

The result of the concrete sample from Riverland and 100 Area Location
(TMA/Norcal Group 7113) are reported herein. TMA/Norcal Group 7115 is

comprised of the one sample listed on the Chain-of-Custody documents and

is identified as Sample 1.

1.1 CHAINS-OF-CUSTODY

This report includes data from samples delivered under Chain-of-Custody

documents Field Logbook No. WHC-N-205-21.

1.2 SAMPLE VOLUME

250 mL bottles of sample were received for the analyses.

1.3 MISSING SAMPLES

The sample was accounted for in an undamaged condition.

1.4 HOLDING TIMES

The collections were made on 10/29/92 and the sample processing was
initiated within 180 days of collection.

2.0 OUALITY CONTROL

The internal quality control consisted of one sample each of a laboratory
control, a blank, and a replicate. All original analyses were performed
with QC samples 7115-2, 3, and 4.

The QC samples were prepared and labelled by the quality control officer.
Copies of The QC notebook pages are included in the data package.

2.1 LABORATORY CONTROL SAMPLES

LCS recoveries for the gamma nuclides used in the spike were good. The
MDA for 59Fe was higher than the RDL because of the short half life of
59Fe. The quoted LLD was at the time of count while MDA was at the time
of collection.

2.2 BLANKS

MDA's for the gamma nuclides meet the RDL requirement.

_... _
i



TMA

Case Narrative Section

Page 1 of 2

SDG 7115
Contact Dinkar P. Kharkar

Client Westinehouse Hanford
Contract MBH-SVV-069262

CASE NARRATIVE

2.3 REPLICATES

Results were satisfactory for the replicate analysis. The MDA's of gamma
nuclides in the original and the replicate sample were higher due to the
small aliquot available for gamma analysis.

3.0 ANALYTICAL NOTES

3.1 Gamma Scan Analyses : Gamma scan analysis did not find positive
concentrations of gamma nuclides. The MDA's for 59Fe, 60Co 137Cs, and
europium isotopes were higher than the required MDL because only 132 g was
available for gamma analysis instead of 750 g required by MDA
calculations. The MDA's for 59Fe are higher than the RDL in all samples
because of the short half life of 39Fe.

Case Narrative Section
Page 2 of 2
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SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract 14BH-SVV-069262
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TMA NORCAL
REPORTING GROUP 7115

SDG 7115 , Client Westinghouse Hanford
Contact Dinkar Kharkar R E P 0 R T G U I D E Contract MBH-SVV-069262

ABOUT THE DATA SIIMMARY SECTION

The Data Summary Section of a Data Package has all data, in several

useful orders, necessary for first Level, routine review of the data

package for a Sample Delivery Group ( SOG). This section follows the

Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,

which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and

QC SUMMARY to reflect the sort order) show all samples, including QC
samples, reported in one SDG. These reports cross-reference client

and lab sample identifiers.

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches
(tab groupings reflecting how work was organized) relevant to the
reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

REAGENT BLANKS

The Reagent Blank Reports, one for each Reagent Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

REPORT GUIDES

Page 1

SUMMARY DATA SECTION

Page 1

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-RG

Version 2.20

Report date 11/11/92



SDG 7115

Contact Dinkar Kharkar

ABOUT THE

TMA NORCAL

REPORTING GROUP 7115

GUIDE, cont.

DATA SUMMARY

Client Westinghouse Hanford

Contract MBH-SVV-069262

SECTION

REPLICATES

The Replicate Reports, one for each Replicate and Original sampte pair

relevant to the SDG, show all results, differences and primary

supporting information for these QC samples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked and Original sample pair

relevant to the SDG, show all results, recoveries and primary supporting

information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sampte in the SDG, show all

results and primary supporting information for these samples.

RESULT SUMMARIES

The Result Summary Reports, one for each test used in the SDG, show all

results and QC for one parameter on one page. (A test is a short code

for the method used to do certain work to the client's specification.)

METHOD SUMMARIES

The Method Summary Reports, one for each test used in the SDG, show

performance data for each method on one page.

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

REPORT GUIDES

Page 2

SUMMARY DATA SECTION

Page 2

Lab id THAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-RG

Version 2.20

Report date 11/11/92



TMA NORCAL
REPORTING GRq)P 7115

SDG 7115 Client Westinghouse Hantord
Contact Dinkar Kharkar S AMP L E S IIMMAR Y Contract NBN-SW-069262

CHAIN OF SAMPLE % LAB DEPARTMENT

CLIENT SAMPLE ID MATRIX Cl1STODY COLLECTED RECEIVED YT/VOL 901ST SANPLE ID SAMPLE ID QC BATCH

801932 CONCRETE 002556 10/29/92 11/02/92 N211024-01 7115-001 7115
Reagent BLank CONCRETE N211024-03 7115-003 7115
Lab ControL Saaple CONCRETE N211024-02 7115-002 7115
Replicate (N211024-01) CONCRETE 10/29/92 N211024-04 7115-004 7115

SAMPLE SIMNRY

Page 1

SUMARY DATA SECTION

Page 3

Lab id TNAN_

ProtocoL WHC-HE1S

Version Ver 1.0

Form DVD-CS

Version 2.20

Report date 11/'+1/92



TMA NORCAL
REPORIING GRQ)P 7115

SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar P R E P B A T C H 3 IIMMAR Y Contract MBH-SW-069262

PREPARATI011 PREP PLANGHETS ANALYZED pWLI-

TEST MATRIX METHOD BATCH ERRpt CLIENT BLANK LCS REP/ORIG MS/ORIG FIERS

Gammme Spectroscopy

GAM CONCRETE Gaame Scan 2713-176 15.0 1 1 1 1/1

Replicates and Matrix Spikes are those with origSnal (Client) sample in this Sainple Delivery Group.
Blank and LCS planchets are those in the saar preparation batch as some Client, Replicate or Spike sasple.

PREP BATCH Sl1M1RT

Page 1

SIMMRT DATA SECTION

Page 5

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-PBS

Version 2.20

Report date 11/11/92



TMA NORCAL

REPqtTING GROIIP 7115
SDG 7115 Client Westinghouse Hanford

Contact Dinkar Kharkar WO R R S IIMMAR Y Contract MRH-SW-069262

CLIENT SAMPLE ID LAB-SAIPLE ID

WITRIX COLLECTED SUF-

CUSTmY RECEIVED PLANCHET TEST FIX ANALYZED METHOD REFERENCE

B01932 11211024-01 7115-001 GAN 11/05/92 Gaanie Scan

CONCRETE 10/29/92

002556 11/02/92

Reagent Blank N211024-03 7115-003 GAN 11/05/92 Ganaia Scan

CONCRETE

Lab Control Saaple N211024-02 7115-002 GAN 11/05/92 Gaame Scan

CONCRETE

Replicate (N211024-01) 11211024-04 7115-004 GAN 11/05/92 Ganme Scan

CONCRETE 10/29/92

002556 11/02/92

CWNTS

TEST CLIENT

OF TESTS BY SAMPLE TYPE

BLANK LCS REP SPIKE TOTALS

GAM 1 1 1 1 4

TOTALS 1 1 1 1 0 4

NORK SUMARY

Page 1

SllN11RY DATA SECTION

Page 6

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-CWS

Version 2.20

Report date 11/11/92



TMA NORCAL
REPORTING GROUP 7115

REAGENT BLANR

SDG 7115 Client Westinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N211024-03 Matrix CONCRETE

Dept sample id 7115-003 Material

X moisture

PARAMETER CAS NO

RESULT

pCi/G

2s ERR NDA

( COUNT) pCi/6

RDL

pCi/6

OUALI-

FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 U 0.36 . U GAM

Iron 59 U 0.031 0.050 U GAM

Chromium 51 14392-02-0 U Q.13 I1 CAM

Cobalt 60 10198-40-0 U 0.0Z4.: 0.050 U CAM

Zinc 65 17982-39-3 U D.039". U CAM

Ruthenium 106 13967-48-1 U 0.19 U GAM

Cesium 134 17967-70-9 U 0.023 U GAM

Cesium 137 10045-97-3 U 0.021^'. 0.050 U GAM
Europium 152 14683-23-9 U 0.032 0.10 U GAM

Europium 154 15585-10-1 U 0.022 0.10 U GAM

Radium Z26 13982-67-7 U Q.042 0.10 U GAM
Thorium 228 14274-82-9 U 0..030 U GAM

Thorium 232 7440-29-1 U D.)1' U CAM

RDLs taken from NNC1\soil

REAGENT NLAN[S

Page 1

SUMMARY DATA SECTION

Page 7

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.20

Report date 11/11/92



TMA NORCAL
REPORTING GROUP 7115

LAB.COMTROL SAMPLE _
LAB CONTROL SAMPLE

SOG 7115

Contact Dinkar Kharkar

Lab saryle id 9211024-02

Dept sasple id 7115-002

X noisture

Client Westinghouse Nanford

Contract MBN-SW-069262

Matrix CONCRETE

Materiat

PARAIETER

RESULT

PCi/G

2o ERR

(COUNT)

NDA

pCi/G

RDL

pCi/G

GUALI-

FIERS TEST

ADDED

pCi/G

2e ERR

pCi/G

REC

X

30 UfIS PROTOCOL

(TOTAL) LIMITS

GAMMA SCAN ANALYTES

PotassiuT 40 U 0.31 U GAM

Iron 59 U 0 05 0.050 U -.. GAN

Chroaiuq 51 U 0_16 U GAM

Cobalt 60 0.12 0.041 0.050 GAM 0.169 0.007 71 60-140
Zinc 65 U 0.064 U GAN

Rutheniua 106 U 0.19 U GAM

Cesius 134 U .0-029 U GAM

Cesius 137 0.13 0.039 0.050 GAN 0:166 0.007 78"'. 60-140
Europium 152 U.: 0.036 0.10 U GAM

Europium 154 U 0.025t 0.10 U GAM

Radiua 226 U 0-050 0.10 U -:^ GAM

Thoriua 228 U 0.032 U -:. GAM

Thoriua 232 U 0-13 '^. U;'- GAM

RDLs taken froa WNC1\soil

LAB CONTROL SAMPLES

Page 1

SUMARY DATA SECTIOM

Page 8
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Lab id TNAN

Protocol WeC-HEIS

Version Ver 1.0

Forni DVD-LCS

Version 2.20

Report date 11/11/92



TMA NORCAL
REPORTING GRq)P 7115

REPLICATE

SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract NBH-SW-069262

REPLICATE ORIGINAL

Lab saople id N211024-04 Lab saqile id N211024-01 Client sample id 801932

Dept saeple id 7115-004 Dept saaple id 7115-001 Matrix CONCRETE

Received 11/02/92 Collected 10/29/92

X moisture x moisture Chain of custody id 002556

REPLICATE 29 ERR MDA RDL OWLI- ORIGINAL 2a ERR IOA C(N1lI- RPD 3o PROT

PARAMETER pCi/G (CWNT) pCi/G pCi/G FIERS TEST PCi/G ( CWMT) PCi/G FIERS X TOT LIMIT

GAMMA SCAN ANALYTES
. __ ......._. ....... . _._..... .,... .._.._. .. .. ......... . _._ _.. _.......

Potassium 40 1.8 GAN 6.4 1.8 7r 62

Iron 59 ^t U 0.35 0.050 U GAN 0.26 U

Chramium 51 ^! U 3.0, U GAN U 1.1 U

Cobelt 60 U 0.23 0.050 u GAN U 0.18 -:^ U

Zine 65 0.46,.^. it GAM U 0.32^i. U -

Rutheniue 106 U 1.2 U GAM U 1.2 ^^^.. U
Cesium 134 U 0.16 U^: GAN U ^.^0.15 U

Cesium 137 U 0.15

^

0.050 U GAN U^^^^. ^ ^. 0:15 U

Europiue 152 U -^A:26 0.10 U GAM U^: 0:54 U

Europiue 154 U 0.18 0.10 U GAN U 0c48 U
Radium 226 0.52 0.41 0.10 GAN 0.54 0.24 4 138
Thoriue 228 0-35 0.19 GAN 0.6T 0.21 63'.: 90
Thorium 232 U 6.74 U GAN 0.50 0.48 34 216

RDLs taken from NHC1\soil

REPLICATES

Page 1

SINMRT DATA SECTIdI

Page 9

Lab id TMAN

Protocol NHC-NEIS

Version Ver 1.0

Form DVD-REP

Version 2.20 _

Report date 11/11192



TMA NORCAL
REPORTING GROUP 7115

Na1932 :
DATA SHEET

SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N211024-01 Client sample id 801932
Dept sample id 7115-001 Matrix CONCRETE

Received 11/02/92 CoLtected 10/29/92

X moisture Chain of custody id 002556

PARAMETER CAS NO

RESULT

pCi/G

Zr ERR

( COUNT)

MDA

pti/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAM ANALYTES

Potassium 40 13966-00-2 6.9 1.8 GAM
lron 59 0.26 0.050 U GAN
Chromium 51 14392-02-0 U 1.1-i U GAM
Cobalt 60 10198-40-0 U 0.18 0.050 U GAN
Zinc 65 17982-39-3 U U GAN
Ruthenium 106 13967-48-1 U 1.2 U GAN
Cesium 134 17967-70-9 U 0.15 U GAN
Cesium 137 10045-97-3 U 0.15 0.050 U GAN
Europium 152 14683-23-9 U 0.54 0.10 U GAN
Europium 154 15585-10-1 U 0.48': 0.10 U GAN
Radium 226 ycr 13982-67-7 0.54 0.24 0.10 GAN
Thorium 228 14274-82-9 0.67 0.21 GAN
Thorium 232 7440-29-1 0.50 0.48 GAN

RDLs taken from WHC1\sail

^r1

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 10

Lab id TMAN

Protocol WNC-HE1S

Version Ver 1.0

Form DVD-DS

Version 2.20

Report date 11/11/92



TMA NORCAL
REPqITING GROUP 7115

Test GAN Matrix CONCRETE Client Westinghouse Nanford

SOG 7115 R E S II L T S UMMAR Y I Contract MRN-SVV-069262
Contact Dinkar Kharkar GAMMA SCAN

GANMA SPECTROSCOPY

LAB SUf-

CLIENT SAMPLE ID SAMPLE IO FIX PLANCNET Cobalt 60 Cesiia 137

Preparation 6ntdh 2713-176 Prep error 15.0 X

801932 11211024-01 7115-001 U U

Slank (SV>=9703) 11211024-03 7115-003 11 U

LCS (SVd=9702) 11211024-02 7115-002 I'.ok ok

Replicate ( 14211024-01) 11211024-04 7115-004 • U I'! - U

Noainal values and Limits from method RDLs ( pCi/G) 0.050 0.050

RDLs taken from, NNC1\soil

RESULT SUMMARIES

Page 1

SIMNRY DATA SECTIpI

Page 11

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Farm DVD-CRS

Version 2.20

Report date 11/11/92
I



Test GAN Matrix CONCRETE

SDG 7115

Contact Dinkar Kharkar

TMA NORCAL

REPORTING GRQ1P 7115

METHOD SIIMMARY
GAM(A SCAN

GAMMA SPECTROSCOPY

Client Westinahouse Nanford

Contract MBH-SW-069262
F

LJ1B RAY S(1F- MAX MDA ALIGWT RESID YIELD COUNT FYIW DAYS AN11L-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET pCi/G G xg Z ain keV HELD PREPARED YZED DETECTOR

Preparation 6atch 2713-176 Prep error 15.0 %

801932 11211024-01 7115-001 0.26 132 10t:: 8.' 11/05/92 JR,05,00
e(ank (Strxm9703) 11211024-03 7115-003 0.031 750 itGt'. 11/05/92 JR,01,00
LCS (Stnd-9702) M211024-02 7115-002 0_053 750 1OG 11/05/92 JR,01,00
Replicate (11211024-01) 11211024-04 7115-004 0.35 135 100.. 8' 11/05/92 JR,01,00

Noainal valuea and kimits from aethod 0.050 750 - - 100 180

PROCEDURES RC-30 Ge(Li) Preparation

METHm SIMNRIES

Page 1

SUMARY DATA SECTIOY

Page 12

AVERAGES i 2 SD MDA 0.17 t_ 0.31

FOR 4 SAMPLES YIELD t

FWHM :

^i. _._-._---•--^"--••-^:._.^__-^.^;_:^^^

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Fora DVD-CMS

Version 2.20

Report date 11/11/92



TMA NORCAL

SDG 7115

Contact Dinkar Kharkar

CHAIN OF

QC BATCH CUSTODT CLIENT SAIVLE ID

3019327115 002556

Reagent BLank

Lab ControL Saaple

Replicate (N211024-01)

CONCRETE

CONCRETE

CONCRETE 10/29/92

11211024-01 7115-001

11211024-03 7115-003

11211024-02 7115-002

11211024-04 7115-004

aC SuNART

Page 1

SIMMRT DATA SECTION

Page 4

REPdRTING GROIIP 7115

CLient Westinehcuse Hanford

QC SUMMARY Contract MBH-SVV-069262

SAMPLE X LAB DEPARTMENT

MATRIX COLLECTED RECEIVED WT/VOL MOIST SAMPLE ID SAIiLE ID

CONCRETE 10/29/92 11/02/92

Lab id TMAN _

ProtocoL WMC-HEIS _

Version Ver 1.0

Form OVD-0S _

version 'c.20

Report date 11/11/92 _



SOG 7115

Contact Dinkar Kharkar

TMA NORCAL
REPORTING GROUP 7115

REPORT GUIDE

SAMPLE SUMMARY

Client Yestinahouse Hanford

Contract MBN-SVV-069262

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and

QC SUMMARY to reflect the sort order) show all samples, including QC

samples, reported in one Sample Delivery Group (SOG).

The following notes apply to this report:

• LAB SAMPLE ID is the Lab's primary identification for a sample.

" DEPARTMENT SAMPLE ID is an alternate lab id, for example one

assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a

sample. It includes any sample preparation done by the client

that is necessary to identify the sample.

• OC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

OC BATCH is not necessarily the same as SDG, which reflects

samples received and reported together.

• ALL Lab Control Samples, Reagent Blanks, Replicates and Matrix

Spikes are shown that OC any of the samples. Due to possible

reanalyses, not alL results for all these OC samples may be

relevant to the SDG. The Lab Control Sample, Reagent Blank,

Replicate, Matrix Spike and Result Summary Reports detail these

relationships.

REPORT GUIDES

Page 1

SUMMARY DATA SECTION

Page 13
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Lab id THAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-RG

Version 2.20
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TMA NORCAL
REPORTING GROUP 7115

SOG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar R E P O R T G II I D E Contract MBH-SVV-069262

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches in

one Sample Delivery Group (SDG) with information necessary to check the

completeness and consistency of the SDG.

The following notes apply to this report:

" The preparation batches are shown in the same order as the

Report and Method Summary Reports are printed.

" Only analyses of planchets relevant to the SOG are counted.

" Each preparation batch should have at least one Reagent Olank

and LCS in it to validate other results.

` The QUALIFIERS shown are all qualifiers other than U, J and B

that occur on any analysis in the preparation batch. The Result

Summary Report has these qualifiers on a per sample basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.

Transcription errors are possible.

P One or more results are 'preliminary'. The data is not

ready for final reporting.

2 There were two or more results for one parameter on one

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these

should be addressed in the SDG narrative.

REPORT GUIDES

Page 2

SUMMARY DATA SECTION

Page 14

Lab id TMAN
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Version Ver 1.0

Form DVD-RG

Version 2.20
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SDG 7115

Contact Dinkar Kharker

TMA NORCAL

REPORTING GROUP 7115

REPORT GUIDE

WORK SUMMARY

Client Westinghouse Hanford

Contract MBH-SVV-069262

The Work Summary Report shows all samples, including QC samples, and all

relevant analyses in one Sample Delivery Group (SDG).

The following notes apply to this report:

' TEST is a code for the method used to measure related

parameters. Results and related information for each parameter

are on the Data Sheet Report. In special cases, a test code

used in the summary data section is not the same as in

associated raw data. In this case, both codes are shown on the

Work Summary.

' SUFFIX is the lab-s code to distinguish multiple analyses

(recounts, reworks, reanalyses) of a fraction of the sample.

The suffix indicates which result is being reported. An empty

suffix normally identifies the first attempt to analyze the

sample.

* The LAB SAMPLE 10, TEST and SUFFIX uniquely identify all

supporting data for a result. The Method Summary Report for

each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

• PIANCHET is an alternate lab identifier for work done for one

test. It, combined with the TEST and SUFFIX, may be the best

link to raw data.

' For QC samples, only analyses that directly QC some regular

sample are shown. The Lab Control Sample, Reagent Blank,

Replicate, Matrix Spike and Result Summary Reports detail these

relationships.

REPORT GUIDES

Page 3

SUMMARY DATA SECTION

Page 15
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SDG 7115

Contact Dinkar Kharkar

TH,A NORCAL
REPORTING GROUP 7115

REPORT GUIDE

DATA SHEET

Clien[ Westinahouse Hanford

Coniract MBN-SVV-069262

The Data Sheet Report shows all results and primary supporting

information for one client sample or Reagent Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

' TEST is a code for the method used to measure a parameter. If

the TEST is empty, no data is available; the parameter was not

analyzed for.

' The LA8 SAMPLE ID and TEST uniquely identify work within the

Summary Data Section of a Data Package. The Work Summary and

Method Summary Reports further identify raw data that underlies

this work.
-^-_... . ._..w_...

The Method Summary Report for each TEST has method performance

data, such as yield, for each Lab Sample ID and a list of

procedures used in the method.

• ERRORs can be labeled TOTAL or COUNT. TOTAL implies a

preparation (non-counting method) error has been added (as sum
of squares) to the counting error denoted by COUNT. The
preparation errors, which may vary by preparation batch, are
shown on the Method Summary Report.

' A RESULT can be 'N.R.' (Not Reported). This means the lab did

this work but chooses not to report it now, possibly because it

was reported at another time.

When reporting a Reagent Blank a RESULT can be 'N.A.' (NOt

Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Reagent Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U
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Client Westinghouse Hanford

Contract MRH-SVV-069262

J If the RESULT is less than the ROL (Required Detection Limit)

and no U qualifier is assigned.

B Some Reagent Blank that QC's this sample had a non-U result and,

after correcting for possibly different aliquots, that result is

greater than or equal to the MDA for this sample.

For each sample result, all Reagent Blank results in the same

preparation batch are compared. The Result Summary Report

documents this relationship.

P The RESULT is 'preliminary-.

X Some data necessary to compute the RESULT, ERROR or MDA was

manually entered or modified.

2 There were two or more results available for this parameter.

The reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the

SDG narrative.

The following values are underlined to indicate possible problems:

• An MOA is underlined if it is bigger than its RDL.

* An ERROR is underlined if the 2 sigma counting error is bigger

than both the MDA and the RESULT, implying that the MOA may not

be a good estimate of the 'real' minimum detectable activity.

` A negative RESULT is underlined if it is less than the negative

of its 2 sigma counting ERROR.
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LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary

supporting information for one Lab Control Sample.

The following notes apply to this report:

• All fields in common with the Data Sheet Report have similar

usage. Refer to its Report Guide for details.

' Amounts ADDED are the lab's estimate of the actual amount spiked

into this sample with their ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is

outside protocol specified limits.

' REC (Recovery) is RESULT divided by ADDED expressed as a

percent.

* The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by

rounding the result prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled ( COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per parameter bias. The bias changes

the center of the computed limit range.

• The second limits are protocol defined upper and lower QC limits

for the recovery.

• The recovery is underlined (out of spec) if it is outside either

of these ranges.
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Client Westinghouse Hanford

Contract MBH-SVV-069262

The Replicate Report shows all results, differences and primary

supporting information for one Replicate and associated Original sample.

The following notes apply to this report:

• All fields in common with the Data Sheet Report have similar

usage. This applies both to the Replicate and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Replicate has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTs are underlined.

• The RPD (Relative Percent Difference) is the absolute value of

the difference of the RESULTs divided by their average expressed

as a percent.

If both RESULTs are less than their NDAs, no RPD is computed and

a '-' is printed.

For a parameter, if the lab did work for both samples but has

data for only one, the MDA from the sample with data is used as

the other's result in the RPD.

* The first, computed limit is the (quadratic) sum of the errors

of the results divided by the average result as a percent, hence

the relative error of the difference rather than the error of
the relative difference. The errors including that introduced

by rounding the RESULTs prior to printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.

• The second Limit for the RPO is the larger of:

1. A fixed percentage specified in the protocol.

2. A protocol factor (typically 2) times the average MDA as
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a percent of the average result. This limit applies

when the results are close to the MDAs.

' The RPD is underlined (out of spec) if it is greater than either

limit.
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Client Westinghouse Hanford

Contract MBH-SVV-069262

The Matrix Spike Report shows all results, recoveries and primary

supporting information for one Matrix Spike and associated Original

sample.

The following notes apply to this report:

^ • All fields in common with the Data Sheet Report have similar

usage. This applies both to the Spiked and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTs are underlined.

• Amounts ADDED are the lab's estimate of the actual amount spiked

into the Spike sample with their ERROR an estimate of the error

of this amount.

An amount is underlined if its ratio to the corresponding RDL is

outside protocol specified limits.

• REC (Recovery) is the Spike RESULT minus the Original RESULT

divided by ADDED expressed as a percent.

• The first, computed limits for the recovery reflect:

1. The errors of the RESULTs, including that introduced by

rounding them prior to printing.

If the Limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per parameter bias. The bias changes
the center of the computed limit range.

' The second limits are protocol defined upper and Lower aC limits
for the recovery.
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These Limits are Left bLank if the OriginaL RESULT is more than

a protocot defined factor (typically 4) times ADDED. This is a

way of accounting for that when the spike is smatt compared to

the amount in the originat sample, the recovery is unreliable.

• The recovery is underlined (out of spec) if it is outside either

of these ranges.
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The Result Summary Report shows up to four results measured using one
method. There is one report for each TEST, as used on the Data Sheet

Report. The corresponding Method Summary Report has method performance

data.

The following notes apply to this report:

' Each per method report is subdivided into sections, one for each

preparation batch. A preparation batch should be work done over

a restricted period of time by a small group of people in a

defined area of the Lab.

There should be Lab Control Sample and Reagent Blank results in

each preparation batch since this close correspondence makes the

QC meaningful. Depending on tab polcy, Replicates need not

occur in each batch since they DC sample dependencies such as

matrix effects.

• If a result is less than both its MDA and RDL, it is replaced by

just 'U' an this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a'U' flag.

The J and X flags are as on the data sheet.

* Mon-U results for Reagent Blanks are underlined to indicate

possible contamination of other samples in the preparation

batch. The Reagent Blank Report has supporting data.

' Lab Control Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two undertined. 'No data'

means no amount ADDED was specified. 'LOU' and 'HIGH'

correspond to when the recovery is underlined on the Lab Control

Sample or Matrix Spike Report. See it for supporting data.

* Replicate sample results are shown as: ok, No data, or OUT, with

the last two underlined. 'No data' means there was no original

sample data found for this replicate. 'OUT' corresponds to when

the RPD is underlined on the Replicate Report. See it for

supporting data.
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For some methods, ratios as percentages and error estimates for them are

computed for pairs of results. A ratio column header like '1>3' means

the ratio of the first result column and the third result column.

The error estimate for a ratio reflects the errors of RESULTs, including

errors introduced by rounding the RESULTs prior to printing and the

preparation error if one is shown for the preparation batch.

The preparation error is included once, not once for each

result, since preparation errors for the results should be

highly correlated.

The ratio is underlined (out of spec) if the absolute value of its

difference from a nominal value is greater than its error estimate.

Average ratios are computed. These do not include ratios from Lab

Control Sample, Reagent Blank or Matrix Spike results since their

matrices are not necessarily similar to normal sample's.

For Gross Alpha or Gross Beta results, there may be a column showing the

sum of other Alpha or Beta emitters. This sum includes all relevant

results in the DVD database, whether reported or not. Results in the

sum are weighted by a particles/decay value specified by the lab for

each relevant parameter. Results less than their NDA are not included.

No sums are computed for OC Samples since their various planchets may

not be physically related.
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METHOD SUMMARY
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The Method Summary Report shows performance data for one method. There

is one report for each TEST, as used on the Data Sheet Report.

The following notes apply to this report:

' Each per method report is subdivided into sections, one for each

preparation batch. A preparation batch should be work done over

a restricted period of time by a small group of people in a

defined area of the lab.

There should be Lab Control Sample and Reagent Btank results in

each preparation batch since this close correspondence makes the

QC meaningful. Depending on lab policy, Replicates need not

occur in each batch since they GC sample dependencies such as

matrix effects.

• The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test

code in the header of the report. This occurs in special cases

due to method specific details about how the tab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

• If the MDA column is labeled 'MAX MDA', there was more than one

result measured by the reported method and the MDA shown is the

largest MDA. If not all these results have the same RDL, the

MAX MDA reflects only those results with RDL equal to the

smallest one.

MDAs are underlined if greater than the ROL; the smallest RDL if
there is more than one.

• Aliquots are underlined if less than a nominal value specified

for the method.

' Residues are underlined if outside a range specified for the
method.
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• Yields, which may be a gravimetric yield, chemical recovery or

detector efficiency depending on the method, are underlined if

outside a range specified for the method.

• Count times are underlined if less than a nominal value

specified for the method.

• Resolutions (as F4HM; Full Width at Half Max) are under(ined if

greater than a method specified limit.

` Days Held are underlined if greater than a holding time

specified in the protocol.

* Analysis dates are underlined if before their sample's

preparation date.
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ANALYTICAL METHODS USED - SOIL AND PLANT MATERIAL

1. Gross Alpha and Gross Beta : Approximately 5 gram of soil was dissolved by
HF-HN03-HC1 treatment. The dissolved solution was made to a known volume.
A volume equivalent to 0.1 gram of soil was uniformly deposited on a
stainless steel planchet, weighted, and counted on a low background
proportional counter for gross alpha and gross beta determination.

2. Carbon-14 Analysis : An aliquot of soil is combusted in the furnace at
925°C in the presence of oxygen and CuO. The Co2 is absorbed in BaC12 to
form BaCo3, filtered and placed in a scintillation vial and counted in the
LSC counter in the presence of the scintillator.

3. Strontium-90 : 90Sr was determined on a 1 gram aliquot. Approximately 3
gram dry soil was dissolved completely by HF-HNO3-HCl treatment and made
to a known volume. One gram aliquot was taken for 90Sr determination.
Yttrium carrier was added Yttrium was extracted by HDEHP extraction.
Yttrium was converted to yttrium oxide and beta counted.

4. Isotovic Uranium Plutonium. AmericiLm and Curium : U, Pu, Am, and Cm
were determined by adding appropriate tracers in the dissolved sample and
purified by selective ion exchange procedures. Am and Cm are further
purified with a DDCP extraction procedure and coprecipitated with a
yttrium scavenge. The purified extract is electrodeposited on a
stainless steel disc for alpha pulse height spectroscopy. The plutonium
plate is striped with HNO3 and 261Pu is counted in a liquid scintillation
counter with an appropriate cocktail.

5. Technetium-99 : Approximately 2 gram was ashed at 500°C with 99mTc tracer
and ammonia. The ash was leached with HZSO4 and KZSZ08. The leached sample
is filtered. H2SO4 and KZSZ08 was added to a 10 mL aliquot of water. The
water and the leached sample of soil was extracted with TBP and purified
by coprecipitation and anion exchange procedure. The purified Tc was
electroplated on a stainless steel disc and counted on a gamma detector to
determine yield. After decay of 9°mTc, the disc was counted on a low
background beta counter.

6. Gamma-Scan : Approximately 200 to 750 gram dry soil was placed in an
appropriate geometry and counted on a Ge(Li) detector.
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U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
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"°"'in,'.°""' 190.?. nano wrw.

r+,.,i,ei .wt,m. © 2 5 0 6-1

Measurement Activity of principal radionuclide

AqniW O.r watn of this .elutian

18.04 fl nano ^r+•• a Cobalt- 60

waadowt,.aPST.h July 19, 1988 ^

Activity of daughter radionuclide

The pmco.1 .cti.ray was csamoanf.d at tea auet.a tim• by

^^ Cuns Pw Oram

al the YuyM.r nudW.
I

Total mass of this solution
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Method of measurement

Useful Life
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any. were estimated/known to be:

1 less than
(1) none stated equal to % j of the principal activity

(2) less than^
equal to of the principal activity

less than
(3) equal to % of the principal activity

The activity of impurity ( 1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than !F^7%
(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + d- These have been estimated not to exceed

I *1.22K or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Ct(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+b ,-d' )
The overall uncertainty is therefore calculated on the basis of +[t(sm) +Q, -^t(sm) +S]

and is of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its

daughter nuclides and impurities ( no allowance for error in these assumptions or the

assumption of quoted half-life have been included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transitions.

Chemical Carrier content per gram of solution: Other components;
Composition

of Solution 30 micrograms cobalt 0:1M HC1

Preservative: --' ^ - -- - ^ - .

Remarks

C

^
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U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate C S
(37 F

I

Description
^""4" remanuqm' IU^-137 Ne'r.'N• 30.17 sCES

Nomma1 ^pmry 45 . 8 II nano °"'^

NemmY rwumo r51 ft,n ampeuNiemtw numar2437-2

Measurement Activity of principal radionuclide

ANftwy Mr ram of this solution

9.16 ll nano p""' °' Cesitnn'137

at owo hwvs rsr an SeAtsOber 21 • 1988
-

I

Activity of dauphter radionuclide "

TM PMwVM sCIUVnY was boo,Mm" at the ivab 1wr by

8. 67 nano a"'« M Er'm

of the daughtw nL,4W* Baritatt-137tn

Total mass of this solution

I APPRUX. 5.0

Method of measurement

The activity of the pritnasy solution was measured

using four pi efficiency tracing.

The activity of the dilut.ion was measured using
gattma specti"oscopy counting •

39
UMuI Li(1

That raawwruaqe has d8aNMa tMapN F07 MM livs qneS k wr aqwnW by EM54LV

we r.con,mena that mb .oaulfen nwYa na be used .h.r Jan 17771
C5137 F1 lr^^^ Z^5/4o /t((( X.94w.4^

9.16nCi x*,96%Z9x2z2.odem x Cri; fi.,,( {'!,0•1. CiJ 26S,soo-Y8
„C/ I/ooMl

O./II{C) Cs Can erG.« = 111^c^Gs^.,( or LB^^CsZPICIb^,^(
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TMA

APPENDIX 16

PRIMARY CALIBRATION REFERENCES, INCLUDED ARE CERTIFICATES OF CALIBRATION FOR THE
FOLLOWING DETECTORS:

LBG Beta Counters

LB4000 Gas Proportional Counters
LB4000 GPC for Gross Alpha/Beta

Gamma Spectrometers Cl, G2, G3, G4, and G5 for
Efficiency Versus Energy



Certificate of Calibration TMA/Norca/
C.Ilb^aon: imovn.r. TYO.:

soY LBG beta counters Gas Flow Geiger Counter
c.ua.a. swa..a:

'oY - Solution SRM 4234-38 from NBS (80Sr1

Status Date Reference Document

Original Calibration: March, 1980 CAL 7902

Verification:

Summary of Results
Staadard Efficiency = 56.85%

P-Factor = 1.759

Self Absorption Correction Table
Spline fit

Planchet area = 3.30 sq cm
T = Sample thickness in mg/sq cm = total weight/3.30

PPT = Self absorption divisor - .-_-

------

T

------

---------------
PPT

------- --

-----
T

----

----------
PPT

-------

-----------

T

------ -

---------
PPT

------

--------

T

------

--------

PPT

-------

0.00 0.9450 3.05 0.9990 6.09 0.9888 9.14 0.9779
0.14 0.9531 3.18 0.9990 6.23 0.9883 9.28 0.9774
0.27 0.9613 3.32 0.9990 6.37 0.9878 9.41 0.9769
0.41 0.9694 3.45 0.9985 6.50 0.9873 9.55 0.9764
0.54 0.9775 3.59 0.9977 6.64 0.9868 9.68 0.9760
0.68 0.9849 3.72 0.9972 6.77 0.9864 9.82 0.9755
0.81 0.9895 3.86 0.9967 6.91 0.9859 9.95 0.9750
0.95 0.9940 4.00 0.9962 7.04 0.9854 10.09 0.9745
1.08 0.9967 4.13 0.9958 7.18 0.9849 10.23 0.9740
1.22 0.9982 4.27 0.9953 7.31 0.9844 10.36 0.9735
1.35 0.9995 4.40 0.9948 7.45 0.9840 10.50 0.9730
1.56 1.0010 4.60 0.9941 7.65 0.9832 10.70 0.9723
1.69 1.0010 4.74 0.9936 7.79 0.9828 10.83 0.9718
1.83 1.0010 4.88 0.9931 7.92 0.9823 10.97 0.9713
1.96 1.0010 5.01 0.9926 8.06 0.9818 11.11 0.9709
2.10 1.0010 5.15 0.9921 8.19 0.9813 11.24 0.9704
2.23 1.0000 5.28 0.9917 8.33 0.9808 11.38 0.9699
2.37 1.0000 5.42 0.9912 8.46 0.9803 11.51 0.9694
2.51 1.0000 5.55 0.9907 8.60 0.9798 11.65 0.9689
2.64 0.9997 5.69 0.9902 8.74 0.9794 11.78 0.9684
2.78 0.9994 5.82 0.9897 8.87 0.9789 11.92 0.9679
2.91

------
0.9992

-----------
5.96 0.9893

--------
9.01

-----------
0.9784
---------

12.05
---------

0.9675
-------

.. 42



Certificate of Calibration TMA/Norca/

cauM^aon: Immm^nc TYw:

90Y L84000 (2") 2" Gas Proportional Counter
crw.aaon sm.n..d:

B0Y - Solution 2454-2 from EPA - EMSL

Status Date Reference Document

Original Calibration: January, 1991 TLW 6229

Verification:

Summary of Results
Standard Efficiency = 63.57%

P-Factor = 1.573

self Absorption correction Table

Spline fit

Planchet area = 3.30 sq cm

T = Sample thickness in mg/sq cm = total weight/3.30

PPT = Self absorption divisor.

------

T

------

---------------

PPT

------- --

-----

T

----

----------

PPT

-•------

-----------

T

---- -

---------

PPT

- --

--------

T

-

--------

PPT

0.00 1.0400 3.05 0.9999
--

6.09
---

0.9879
-----

9.14

-------

0.9758

0.14 1.0372 3.18 0.9994 6.23 0.9873 9.28 0.9752
0.27 1.0343 3.32 0.9989 6.37 0.9868 9.41 0.9746
0.41 1.0314 3.45 0.9983 6.50 0.9863 9.55 0.9740
0.54 1.0285 3.59 0.9978 6.64 0.9857 9.68 0.9735
0.68 1.0263 3.72 0.9972 6.77 0.9852 9.82 0.9729
0.81 1.0250 3.86 0.9967 6.91 0.9846 9.95 0.9723

0.95 1.0231 4.00 0.9962 7.04 0.9841 10.09 0.9717

1.08 1.0200 4.13 0.9956 7.18 0.9836 10.23 0.9711
1.22 1.0169 4.27 0.9951 7.31 0.9830 10.36 0.9705
1.35 1.0161 4.40 0.9946 7.45 0.9825 10.50 0.9700
1.49 1.0152 4.54 0.9940 7.58 0.9820 10.63 0.9694
1.63 1.0136 4.67 0.9935 7.72 0.9814 10.77 0.9688
1.76 1.0118 4.81 0.9930 7.86 0.9809 10.90 0.9682
1.90 1.0102 4.94 0.9924 7.99 0.9804 11.04 0.9676

2.03 1.0089 5.08 0.9919 8.13 0.9798 11.17 0.9671
2.17 1.0075 5.21 0.9913 8.26 0.9793 11.31 0.9665
2.30 1.0062 5.35 0.9908 8.40 0.9787 11.44 0.9659
2.44 1.0048 5.49 0.9903 8.53 0.9782 11.58 0.9653
2.57 1.0030 5.62 0.9897 8.67 0.9777 11.71 0.9647

2.71 1.0013 5.76 0.9892 8.80 0.9771 11.85 0.9642
2.84 1.0006 5.89 0.9887 8.94 0.9766 11.99 0.9636
2.98

------
1.0002

-----

---------

6.03

-----

0.9881

----------

9.07

-----------

0.9761

---------

12.12

---------

0.9630

-------

•^„^ 43



Certificate of Calibration TMAlNorca/

CJWntlen: I^reunmr. TyM:

Gross Alpha, Beta LB4000 ( 2") 2" Gas Proportional Counter

c.um.nw, se.m.,s

z"Am - Solution S3/46/30 from Amersham Corporation
'oSr - Solution SRM 49 19-E from National Bureau of Standards

Status Date Reference Document

Original Calibration: March, 1990 TLW 6227

Verification:

Summary of Results

Tabulated Data For Efficiency and Correct ion Curves

Gross % Alpha Gross % Beta
Alpha In Beta Beta In Alpha

mg
------

% eff
------

Channel
------

-% Eff
------

Channel
------

0 28.0 35.7 44.0 0.650
10 22.7 23.3 43.5 0.645
20 20.5 23.9 43.0 0.641
30 18.5 24.8 42.5 0.636
40 16.5 25.4 42.3 0.632
50 15.0 26.0 42.2 0.627
60 13.5 26.9 42.0 0.623
70 12.5 27.6 41.8 0.618
80 11.0 28.3 41.5 0.613
90 10.5 29.4 41.3 0.609

100 9.5 30.2 41.0 0.604
110 9.0 31.3 40.8 0.600

120 8.5 32.1 40.6 0.595
130 7.7 33.0 40.5 0.590
140 7.4 34.0 40.4 0.586
150 7.0 35.0 40.2 0.581
160 6.8 35.9 40.0 0.577
170 6.5 36.8 40.0 0.572
180 6.0 37.5 40.0 0.568
190 5.8 38.3 40.0 0.563
200 5.6 39.2 40.0 0.558
210 5.4 40.5 40.0 0.554
220 5.2 41.9 40.0 0.549

230 5.0 43.1 40.0 0.545
240 5.0 44.9 40.0 0.540
250 5.0 46.5 40.0 0.536

4A



Certificate of Calibration TMA/Norca/

c.m,wo,,: i^ Tyw:

Efficiency vs Energy G1 Germanium Gamma
Spectrometer

c.iw.ae. so.,m.,a:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 Ge(UJ Calibration, GI

Verification:

Summary of Results

The following geometries were calibrated:

60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vial GW
Small Petri Dish SP
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL

Complete efficiency curves can be found in the above
referenced document.

4::i



Certificate of Calibration TMA/Norca/
c.um.awc iaa.o...e . rrw:

Efficiency vs Energy G2 Germanium Gamma
Spectrometer

c.iw,.ao. s^a:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 Ge(Li) Calibration, G2

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker MB
60-m1 Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vial GW
Small Petri Dish SP
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL
1" Stainless Steel Cup (0.1g) CL

Complete efficiency curves can be found in the above
referenced document.

^ ., ^ 4 6



Certificate of Calibration TMA/Norca/

C^tlon: Imm.^me Typ^:

Efficiency vs Energy G3 Germanium Gamma
Spectrometer

C.uw.ae. s^e:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 Ge/Lil Calibration, G3

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker MB
60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vial GW
Small Petri Dish SP
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL
1" Stainless Steel Cup (0.1g) CL

Complete efficiency curves can be found in the above
referenced document.

^ 47



Certificate of Calibration TMA/Norca/

CAM.dac '-vun.nc Tyw:

Efficiency vs Energy G4 Germanium Gamma
Spectromete r

c.im.den

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 GelLil Calibration, G4

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker MB
60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Small Petri Dish SP
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL
1" Stainless Steel Cup (0.1g) CL

Complete efficiency curves can be found in the above
referenced document.

r_ . CE^



Certificate of Calibration TMAINorcal
e.m....c Trw:

Efficiency vs Energy G5 Germanium Gamma
Spectrometer

c.ua..ao. cwm.,e:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 Ge/Lil Calibration, G5

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker MB
60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vial GW
Small Petri Dish SP
125-m1 Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL
1" Stainless Steel Cup (0.1g) CL

Complete efficiency curves can be found in the above
referenced document.

.._ 49



TMA

APPENDIX 17

COPIES OF RAW DATA SHEETS

5-i



!?u ';",JV 92
- - ----------------

:f=_M +!- ACT ERR

ACE i
--------.-

%ERR
2 sigma 2 sigma

----------------- ---- -- - -._ _ .---^i - -------- ------------------------------
3pi

^

TMA k (CLS) 7115 i
TZc=?i^^ '= 303, 33"', 1992 131. °000_;RAM Aliquoc

1. 5 2. 2. EI:+01 0. ^5^'- + /- 1. 8120) E+00 26. 6':
r= _49F!: v0 i- 080E+00 DET LIM

Mn 5=. : 3 102'c:-0i : i. 398E-0i DET i- II'9

Co : B 2 792E-02 : ?. 258E-0I DET LIi'7

Fe ^. _ 5. 695E-Oi _ 2 565E-2L DET LIM

^^ .;.C> 3. ?^4E_ U1 : 759E-01 DET LIM

Zn : : 7 190E Oi. 3. 239E-0i DET LIM

Nb ? = 3 D0DE-= : 1. 443E-0 S DET L IM

Ru'.^Jb == 2. 6i9E+•^-,K' :_. 1BOE+00 DET LIM

L s 3 394 E-:) 1 _ 1. 529F_-01 DET L I M

Cs;^:7 3. 261E-0 1 `i 469F-,)' DET L IPt

Eu i. 51' 1 20 7E+00 5 437E-0L DET L I IN

Eu154 : 1. 075E+pi; 4 B42F-0? DET LIM

Eu'.55 7. 421E-01 ` 3 3A'E-^i DET LIM

Ra226 1. i94E+00 5. ?79 + /- 2.449) E-01 45. 5':

T h 2 22 1. 485E^C0 <^. 691 +/- 2. 105 ) E-01 31. 57;

Th232 1. i 0E+0('; S 045 +-l- -1. 763) E-01 94.4Y.
-------------------

•3(: - _ ^. ^CS
,

----------------

O0001 ? 89 TMA 4 ( 6LS ) 7115 2

= 31 i 012fZE:^^^ 1992 1.0000 SMPL A lzau ot

K ao 5. 1 : E+02 2. 330E+02 DET LIM

Cr =.1 : 2. 624E+•:)*2 = 1. 182E+02 DET LIM

Mn `'•-1 := 4. obiF+O; : 2. 099E+01 DET LIM
4. C3iE+•: i i. 938E+01 DET _IM

r"e `:" _ 3. 323E+,71 "'3 c74F+n+ DET LIM

Co _.U 2. 02' E+02 '_29 +i- _ . 086 ) E+01 33. e 7'

Zn -5 : i. 7F+.;]2 : 4 . 805E+01 DET LIM

3- 530c+t.;3. = 1. 61 3E+01 DET LIM

r?u 3. 1S, 21_^C)2 : i. 411E+02 DET LIM
4. 753E+0i : 2. 141E+0i DET LIM

2. 2 1 E+02 .. 009 +/- 0.293) E+02 29. 0%
Eu 5 967-+(? i 2 688F+01 DET LIM
-_j!; 4. "(=l3E-iii . 1. 884E+O1 DET LIM

=v; .`.. 7 314E 295E+n1 DET LIM
9 . ^3 62E+,-^. " 3. 7 66E+0 i uET LIM

:=.5.'r:._i'_ 2. 37;'E+:"J1 PET LiM

h :._ =2Sr' '?:_ : 96='E+0? DET LIM

QC- 9702 (71/S-L) LT F/A 1_9-

ca-6o /27,1 (±-¢.2) 0,7^8 34-,^)

CS-l3rj a,r/2 (f Z^.^) je^ 111jol92-

TMA;' ^4r1f'Y Fit. REPORT

51



TMA/Norcal

Q.C. Sample I,og Sheet DUPLICATE SAMPLE

Group No. '711J is a duplicate of 7//S-

Prepared by:

/ O LDate:

Program Mqr:

pci/9r-ah, t 2o % error
3o3.z i4'Pi

Q.C.# Smp# Nuclide Found Added Found/Added

9K.,40 34

Cr-51

Co-60 ^

Rn 65

l a-1'i4

„G-,,, < 0.14 4 I <o./ ^69 -

R,-„F 9 SZ ^^.^^ O,S3 7 as s 0,97G L±9i^

Th-7R 0.6 6 3i.s2 O.S/6 *63

Tr,-232 < 0.74,37 O.So4 9¢.1^ ^.9 ^ -
^j'C / ^/0/92.

Entered: Date: / /o Entered:
-4_ Date: // /o

NOTE: Reference times are normally time of count (blanks) or first of
the year (spikes). If different times are used, list them below.

Comments:

52
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- -9;3;r (; .- _ ,c L,• AiV+`,LV=_S REPURT
f 0

f,)b- iOV-92 PAi;E 2
-- - - 3- - -;^-^-,-- ----- ,.. . ,.:

-------------------------- ---------
N I: .

+
E

\
1\ i: ,L v :. ACT ERR %ERR

= sigma 2 sigma

QC --0703 ^.; Lr;Pdh (i00C ^
------------- --------

TMA 4 (CLS )
--------^
71 15

TZ *+J = 31 : ^u=; 1.9?-:: 1. 0000 2 1PL Aliquot

K •0 :' -697E+02 GET LIM
C r 51 248-+0 Oi2E+02 DET LIM
Mn 54 : 3. 226E^tii 453E+01 GET LIM
Co 53 1 .498E+0i GET LIM
Fe :•9 : 5. 225E+01 ' 2 .353E+01 DET LIM
Co .^0 3 9??F+ 1 1 . SO1E++,^1 GET LIM
Zn =:j 6. 562E+iil : 2 . 956E+01 DET LIM
No -+4 3. 469E+C'- i : . 562E+01 GET LIM
Ru i06 : 3. •:196E+02 : 1 . 395E+02 DET LIM
Cs^34 : 3. 812E+r1 1 .717E+01 GET LIPt
Cs137 3. 464E*-01 1 .561E+(j1 DET LIM
Eu152 5. 390E+01 2 .423E+01 DET LIM
Eu154 : 3. r,41E+01 1 - 640E+01 DET LIM
Eu 155 b. 854E+01 ' 3 - 087E+01 DET LIM
Ra226 5. 943E+01 3 127E+01 DET LIM
Th229 4 920E+01 2 . 21bE+01 DET LIM
Th'^3' ;. 505E+02 ^0 .132E+01 DET LIM

- - - - QC9703 //`/° 9^----1---------------- ---------
OC c^ ow DUP '11 000014^,± TMA #; GLS) 7115 4
TZERO = 303. -,. . 1992

.
: 35. 0500 GRAM Al:q»ot

K 40 1 0?oE+n i, = i: 5 +- 1.792) E+00 24 ,^-7. .
Cr 51 c. 16E+00 i . 043E+00 GET LIM
Mn 54 S. 367E-01 I . 517E-01 DET LIM
Co 58 3. 477F-(11 _ i . 566E-01 DET LTM
Fe = - ; ;1.:=e-+J1 : :3 . 519E-01 GET LIM
o.:;0 : 5 92^-01 2 3'79F_-01 GET LIM

G 4 .553E-01 DET LIM
hle =< 1 - e45E-01 DET LIM
Rul_:<, _. „^+30 1. .233E+00 GET LIM
Cs134 : ^. 524E-0; 1 . 5$7E-01 GET LIM
Cs137 ''. 309E-01 1 491E-O I DET LIi9
Eu13; 35 9E-01 2 . 63aE-OL GET L IM
Eu; i., 5 ^-O_ R?7 -ili GET LIM
L.u:.•., Oi 2 .882E-01 DET 1 IM

,b8 ,-:- 5 12,) E-01 7 '^'^ 'C. O.
•ah:: 7 : ^!r_._(^:

1 ^ 21 / = 96?? F-01 4 1:
fh' '.,_ E. (;G 437E-O?

.

DET LIM
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^ #+e##aa^'cxu^^.iF;r:?:-,-2##=vse±c?{•k##^^-,:;i##ik##-k#v#-.(-;?##########sE#+e#####+F#^.6#iF##########:.t# ^

711 5 GL5 ; 0-5 JR 310.967 92 100.58 MIN 131.50000 GR 076
LIi3F=AFiLI REF - IME= 30^"i 3 :34 9?

# :E## #a-k # ^ . ;i## ##ic# ###'k#-q-# # ## ##F# # ^'## q±; af#######+'E#####•i###iF###############

(oI 12
SPECIAL ANALYSIS

• P4< E^iERGY->:^h'^iA :iRr^i^iCH EFFICIE•!CY C9M CuRn DPM ERROrZ Pii/GRAi^
EV FRAC FRAC CNTG DECAY NOW PCT AT TZEftO

K 40 4 - _•02E+i 1 DAYS LAMBDA= 1 . 506E-13 DECAY= 1. 00 'r
146i 1460. 85? 110000 0. 30331 0. 729 .=_. 001E+03 13_ 28'/, 6. 854E+Oi.

Cr 51 2.?7_E+01 DAYS LAMBDA= '? 50iE-02 DECAY= 8.262E-01 iG
##Ka ( 320. 031 0,102000 0. 01434 0. 381 2. 606E+02 s - 1. 080E+00 ^

Mn 54 2. 125c',32' DAYS
##Yx ( Ei34. 83) 1.000000

Co 57 21.700E+02 DAYS
122 ( 12206) 0.852000

## < ( 136.47) 0.111000

Co 58 7.130E'-01 DAYS
##a# ; s3in. .76) 0. 990000

' Fe 59 4.460E+v1 DAYS
#x r i 1fD99. ;=21 0. 565000
t#sw f 1. '-.u? 0. 432000

( Co 60 1.921E+03 DAYS
- 1 1'2 ( 1 1 i'3. 21. .) .. 999200

###a i L332. 43? 1. 000000

_AMBDA= -^

0. 0057 0L

LAMBDA= 2

0. 02804

0. U2770

9LAMBDA=
0. 005*37

LAMBDA= 1
iJ. 004:34

0. 0037.:i

LAI'-lliDr`1= 3

0. 00408

0. 00362

21 ^:E-03
0.229

56'E-03
0.966
O.5iS

722E-03
0.198

554E-02
0. 1•=3

0. 162

6GRE-C14

0.124

0. 185

DECAY= 9.832E-01 2G
4.011E+01 s _ 1.398E-01

DECAY= 9.806E-01 10G
4.042E+01 s20.897. -412E-01
1.683E+02 s - 5. 880E-01

DECAY= 9.285E-01 4v`
3. 409E+01 5 - 1. 258E-0 i

DECAY= 3.881E-01 6G
6.65IE-Oi 2. 565E-0:
:.004F+02 = 3.871E-01

^ECAY= 9.972E-01 4G

.035E+01 s60.30% 1.043E-Oi
5. 120E+01 s 1- 759E-01

` Zn 65 2. 440E+02 DAYS LAMBDA= 2 841E-03 DECAY= 9. 785E-01 to
##v^ 5.52 0-507500 0.00428 0.2v^1 9252E+01 s 3.239E 01

Nb 44 <FiLLE+Oo DAYS _AMBDA= 9. 349E-i:8 DECAY= 1. 000E+00 3G
cj71.Iv) 1.0000vii 0.00546 0.?_3G 4.212E+01 s 1.443E-01

;;..'i i 3. 70 ; 1. 00000C 0.00308 J 092 2. 995E+01 s - 1. 026E-01

Ru106, 3.-570E+02 DAYS LAMC3DA= 1.98yF_-03 DECAY= 9.857E-01 41G
0.097500 0.00763 0.253 3.395E+02 s 1.180E+00

#_ ` i L0 •0 '_0> 0. 0 14500 0. 00453 0. 177 2. 694E+03 s _ 9. 363E+00

^0 .OA`rS LAMT3DA= ?. 021E-02 DECAY= 5. 178E-01 9G
K#^+; 3154. 50) 0. J2v000 0_ C1'.?-2 J. "377 -. 654E ^01 1- 756E-01

Ba7,,"' 3. c-; 1E=03 ilAYS LAMBDA= t.?.:ir-Oq DECAY= 9.987E-01 10G
s#cr .;(j ) l. 07500ti ^3. 01654 0. 366 =. 954E+02 s 1. 013E+iJi'

302. 70 ) \^'. 1°. 6'P00 O 0 i 512 J. 373 1. 258E+02 s - 4. 316E-01
3 ---5. 0. •721 000 0. 01300 Cl. ,.72 - .•51•:E+Vi s 1. 583E"':1
383. 70? 0. 094000 0. 01215 O- 329 '. 878E-02 s 9. 872E-01

Cs1:34 °. 531E:-02 DAYS LAMBDA= 4- 204E---_'4 DECAY= 9. 930E-01 9G
5 -VI ^ 1115000 -0. VfJ9r^J^•^I 6. .^=0E

#y;+:-f- i ,jljll ^^1? il 4Sf'Jf^\ L (l o • _ - ._ ^.J D. 07•^4 i: _•_3 ^. 425E*O1 ^ _ 1. LB2E.
x^z 30' J. B,S'OOni. J. 00592 ^2^. 43^ 2E,0i s . ...^ i4?_9t-<i ;

C5i3' i02E`-1_4 PAYS _Af-1BL)A= "r_.. "`9r'iE-05 E HV= ^. 995E-(3I 3G
:., 351000 O. t)0719 262 287E+01 s 1. i q6 E----,;



^ f
cui".:2 4. 821E+03 DA'I 5̂ _r+i•lC':GA= 1. 43SE-04 DECAY= 9.989E-01 48%

^2 izi . 78'r 0 . 2540GO ;). iY=SO4 0. 966 1. 356E+02 s20.

o

•^ 4._
g%

649E-01
:34-^ 344 . 31) 0 . 245^]GO ::i. v'.340 0. 270 8. 230E+01 s56. 16 2. 822E-01

; e-s ( 778 . 87 ) 0 . 120000 0. 00611 0. 243 3. 318E+02 s _ 1. 138E+00
963 . 36) 0 . 132000 0. 00493 0. 207 3. 187E+02 s _ 1. 093E+00
112 . 04) 0 . 124000 0 _ 00429 0. 229 4. 303E+02 s _ 1. 476E+00

^+w 1408 .02) 0 .198043 0. 00343 0. 195 2. 874E+02 s : 9. 855E-01

'u i 3. 105E+03 DAYS !AMf3DA= 2. 232E-04 DECAY= 9. 9 83E-01 48(Z_-^----*
12' ( 123 .07) 0 .390000 0. 02805 0. 966 8. 825E+01 s20-89X-3. 028E-01

723 .26) 0 .202000 0. 00658 0. 238 1. 795E+0s 6 158E-01
1

. .
#t+^ : 873 . 16) G . 117000 O. 00544 0. 2 16 3. 398E+02 s _ 1. 166E+00
^ x+r (1004 . 75) 0 . 170000 O. 00473 0. 170 2. 120E+02 s : 7. 275E-01

i 1274 . 49) 0 . .33600 0 0 . 00378 0. 179 1. 411E+02 s _ 4. 842E-01

Eu 1^n; 1. 812E+03 DAYS _AMI3DA= 3. 825E-04 DECAY= 9. 971E-01 6G
^+a+ 86 .54) 0 .320000 0. 02463 0. 637 8. 080E+01 s 2. 776E-0 1

105 . 30) 0 . 200000 0. 02733 0. 532 9. 730E+01 s : 3. 343E-031

Ta1'82 1. 150E+02 DAYS LAMBDA= 6. 027E-03 DECAY= 9. 5 50E-0i 33i>'
67 . 80 ) 0 . 410000 0. 01666 0. 651 9. 535E+01 s _ 3. 420E-01

##a+ c 100 . 10) 0 . 144000 t). 02701 0. 591 1. 521E+02 s - 5. 454E-01
###^ (1 121 . 30 ) 0 . 35800G 0. 00426 0. 264 1. 728E+02 s 6. 199E-01
F+F4 (1139 .05) 0 . 166000 0. 00403 0. 170 2. 545E+02 s _ 9. 130E-01
^#^r+ (1221 .40) 0 .277000 0. 00393 0. 208 1. 91 1 E+02 s _ 6. 854E-01
a F t * ( 1231 . 01 ) O . 117000 0 00390 0. 147 3. 227E+02 s = 1. 157E+00

Ra;=_=6 5. 851E+05 DAYS LAi-1[3DA= 1. 18{E-06 DECAY= 1. G OOE+00 48i;
1.35 t86 . 10 ) 0 . 040000 :. 02394 0. 453 4. 727 E+02 s57. 70% 1. 619E+00

2 2 . 00 ) 0 . 073000 ;?. 899 0. 588 3. 96BE+02 ; l. 359E+:?0
351 .96) 0 .39300 0 313 0. 480 9. 309E+01__s _° 34

b! ( 609 32) 0 . 43400^_^ ) 0077a 0. 592 1. 570E+0 s22. 7e% 5. 379E0
1208 (1207 . 50) 0 . 004800 0. 00398 0. 103 5. 422E+0 ^. 6 8/. 1. 85 ,E+01 c

Th22D . 987E+02 DAYS L ai'1BDA= 9. 921E-04 DECAY= 9. 9 - a-}y-- _
2 _38 , 62; 0 . 448000 ] 0'925 1. 675 1. 939E^02 s15.73% 6. 691E-Ii'
+*r 533 .17) 0 . 287000 3 . 0081 2 0. 333 1. 429E+02 s =:r 4. 933E-J

Th_i ,"_ 5. 11:i;E+1Q, DAYS _Ai^L'sE,4= .. ;356E-t: DECAY= 1. 000E-00 4 1 G
¢^- - 333 40 ) 0 . 1.0400i:' .l ^1136. 0. 396 2. 795E-0'' 9?73E '.
9 9 1 1 . .0) 0 . 250000 ^]. 0G521 0 192 1 473E+U2 s47 207 5 046E-0

^^^- 968 . 90> 0 . 150000 O. 00490
.

0. 224
.

3. 040E+02
.

s
.

••.r . ^^

U;= DAYS LHI ILStJA=
G.

696E-1 2 DECAY= 1 G OOE+00 34,;
78) 0 . 132L, i'::J ^. i?732 0. 560 1.

.

545E,O2 s . 5. 2?3F_-01 C
1:S 55 . " G . 51,OC^i 1239g 0. 453 3. w96E+G1 s57. 70% 1. i98E-01

G0 7 . 31 i G . 050V1-1(" ('l. 4i78 4_ 426E+02 s _ 1. 516E+00 j



#it#^t:#•r^#-.###+t;r#^+r##^f-#;ist#'^i-it#^#-t######a#2#####x#a###############a#########^#.'^

711 ' GL^ 1 G-5 ,iR 310. 967 921 140. 58 hl IN 131.50000 GR 076
L1'rc=r+RLI REF TIME= 303. 334 9?
#c kii#######b#########ii#:f##iF############iirv#+F,:4-*#^7'C#########ie#######iF#######

•##xR<`^#A^'4:'R'e#t irt!'SFY:#RY"X#:RY'CiF '.LH? -VfSt^'R-Ir'4 #1Y# RxRYrR-.fR#R:`r it'##.F'M##uStKii#'H'#'If#####'R^.FR#1f#

7115 = Time of co unt 310.967 1992• ^
* 5.amplry ...... .. .. ... ..... .. ... 1 ^i- rter"erence GMT..... ... 303.334 1992 #
* E:ement... Elapsed Li ve Tm... ... .... 100.5833 *

Tupe ,de ... .. .. .. ... . .. . GLS ^ Dead Time Pct..... ... .... 0. 016567 *
# iD.. .. 1301932 * 3ackground GP7T.. 306.070 1992 *

Geometru• de tector . ... . .. . JR-5 * Standard GMT..... ... 305.308 1992 *
# Aiiquot.. .. ..... ... ..... ... 131.5 # =ays since TO.. 7. 633697 #
# Unit of Aliq uot.. GRAM * Time on.. 15: 12 PST 5-NOV #

Data She-^t U ni'ts. ... .. PCi !GRAi9 x Time or'f.. .^ I6: 53 PST 5-NOV
# Library .. .. .. .. ... .. ARLI # Calc Time - .. . ... 04:20 06-NOV-92

( ##'{u.':T:`#i^':^#^k##

'

+'f'4'###'k##y.%e###### 'IF######## se''k4###sF#tE+Y A'#?"t#it#',f#st################^'

49<ope .......f S . ... ... ..... . 1 00432 # Width ;lop e....... ... .... 0. 001925 #
# :r.tercept. . . . . . . . . . . ... . . -9 .64963 ^ Width offs et..... . .. . . .. 5. 148355 #
# X4#2 TERM... ..... .. 0.18724$12E-06 Sensitivit y. .. ... ... ....... ... 4.

NP:C7, 677076 .GSP 20 P EAKS

###### ##;F# ## #iF## ###### #### #if ######### # ## # ie ## ## iF# V4 ii #i'r###### ##################

PK IT ENRG LEFT WD 9KGND FWHM AREA CHAN CPM ER R EFF K FIT
1 5 14. 3 19 32 2 i 8. 25 451 23. 8 4 . 48E+00 5. 40. 017 0 6. 50
2 5 37. S 19 32 130 B. 25 129 47. 2 : . 28E+00 14 50 323 0 0 00

t
. . .

3 0 76. ^ 80 10 250 2. 30 97 85. 5 ^ . 62E-01 33. 3 1.99 0 0.00
4 0 93.5 98 7 165 1. 42 52 ?n1.7 5 .14E-01 44. 9 2 59 0 0.00

122. 2 129 7 88 2 . 70 97 : 3 1 . 3 7 - 56E-01 20. 9 2. 80 0 0.00
7.85.L^ iS8 12 157 2. 70 n4 194-0 ?oE GI 40. 5 2.40 0 G.GG

0 239- ,3 2243 12 110 2. Jo 197 247. -+ 1 . 96E+00 13. 3 1. 92 0 0. 00
a 0 297. 5 3,a0 9 30 1. 97 61 .03. 8 ,: . 11E-01 :'1 G 1 56 0 0 00

t
. . .

9 0 344. 3 349 7 65 2. 28 27 352. 4 2 . 70E-01 56. 2 1. 34 0 0. 00
10 0 352. 1 358 6 23 2. 44 6 i 360. 2 ^ . 02E-01 19. 1 1. 31 0 0. 00
1± 0 51 3. 3 512 13 56 2. S4 62 517. : S 15E-01 29 80 923 0 0 00

^
. . . .

10 583. 1t38 8 19 2. 76 30 590.^ 2 .98E-01 34. ^10.81^ 0 0.00
1 3 C a09 : ^ 12 1 i 24 12- 33 oE 310. 54E-01 20. 40. 779 0 0. GJ
1=1 741 - 746 6 4 1. 55 12 748 19E-01 15 30 646 0 0 00. . . {

i o 9 1 I ^ 2 2. i? c ? 17 .- ? . ::3t-O 1 '8. 40. 525 0 0.00
1 96 9. 2 972 5 4 ^. :38 12 974. + 1 . 1--9E-01 17. 00. 492 0 0.00
1' 0 1011. D 101' 10 5 1. 18 14 1016. 4 1 .35E-01 45 30.470 0 0 00. .
13 ? 1172.4 1173 9 12 1. 98 15 11_76. 7 1 . 54E-01 48. 90.410 0 0.00
19 1 209. ' 121G 7 3 1. 31 11 .212. 5 1 . OoE-01 65. 30. 398 0 0.00
P!C ;T ENRG LEFT WD QNGND FWHM AREA C HAN CPM ERR EFF K FIT
cll +'^ll . L ^ JG 1', ^ 2. 52 ^^ ' .1i!7 Y . ^j7E-U . C ^'J0. 3^^

/ ' ^

0 0 00

#^^ .... : t .- ,^..4A#7r,'?^- --F^•,(.t?t-_F+s#'t^-s^zt-:^.o-^.r;t^#-tfi#^;*c-s'sr#r#+s#############:f^r^-J-(

L3A(.F ^:nl dI7 _ 1; 115 GL^ . ^IG ^rn7 9< <a- 5 3G DATE 306. 070 92
r:?>i rt:,,i:%r''>-;-.:i^u^YM##if#iii'^rF^4'#'^iFiF#####'.P#^h.h#^#ii###?+;Fi'##ir-'i.##.f-###############-:4c-:-.._

V-.----._ v------RACi:GROUMiJ------ v '.------NET----v
ENEF:3 ::PM ;: ERR:7R EiNERGv rP^q XERROR CPM Y.ERROR

4 . : O 0. 5 142 44. 3 . 92. 00 0 . 2524 0. CO 0. 2619 88. 1 iR i
6:392 40. 56 136 . 00 0.16 5 ' b. ?4 Q. 452 7 57. 70
^^)fo7

p

JG

('-t

•.. =JtJC +Y. :..^ 1.

/^

.^7Y J 15. 7 3

31 . U3 .2 95. 20 345 4 'J. : G G. 5766 32. 97
;7:• .,J='n ;S'. i2 ^51. 9C __. >_ 0. 5249 22. 1^̂

;t: 4 39. ?'s Sil. JO ,^ ^•2? ii0016r. 85R
34. 17 5..03. to 1-1 0.7 6 4+ ^U. 2307 45. 44

2 7 20 . 45 ^09 30 ' Ja22 _6. 2 = 0. 5915 22. 76



l911 «tS . 2326 38C . 36 1. 10 0.0406 38. 88 0. 1920 47.20
? 9. 1 5 0. 1 193 46 . 9o 948. 90 0.0292 62.99 0. 0901 67. 70
17 _'. 5.7 0. 1539 48 . 93 11. ^ 3. 20 C. 0301 0. 00 0. 1239 60 80

111..^C. 94 0.7666 12 .51. 1460. BO 0. 0374 36. 11
.

0. 7292 i3. 28
•

3 Pr_,4K'_ REJECTED BY 0ACVGRJ:'ND

i:i^w+-.ri'### its########## #sF+F'.F;E{a#iF##iFSr{i#v r t%^-F##iF##{F###+F-i't#######4 4iFG?iF'..'#{tiF#####it#k###^

INTERPc.R ING ISOTOPE ANALYSIS 7'.i5 GLS 1 310.907 92 G- 5
itk ;.:-,.-^:-:.°# z +Ftit'kiF###ii T#{EiF iF{'ta:iF#iF#ii#i: ;F#R##^ #'tiF:F#a#iF-,'t'A#ii#:F#4##i,.### +F4QatliF;:;F#;F;}iF# Y•-R###iF#it^

RA2^_^• 509.32 0. 4840 ALC FROM REF PEAK

v------°-- ----PEAK------------------ v v--C4LCUL4TED---v v-----NET---------v
EiVER,:;'r' CPM DPM :_ERROR ENERGY CPM CPM XERROR'.

295. 50 0. 577 181. 9 32. 97 295. 20 0.4971 0. 0795278. 18 R
0_ 525 101. 7 22. 1.5 351 96 0. 8092 0. 2 ' 43-76. bJ R

b^=a Sil 0.592 156. 8 22. 76 609, 32 0. 5915 =:- refer=_nce peak-:>
120S.33 0.106 5579.1 65.77 1207.50 0.0030 0. 1035 67.68 S

THGGO G..SV. tSG 0.4480

v-------------PEAK----------------
ENERGY CPM DPM 4ERROR

2--9 34 1.675 194.8 15. 7 3
583. 81. 0 . 231 99. 9 45. 44

AC::"3 r 1 1. 10 0. 2500

-PEAK-

!c: _PM

91.11. 46 0. 192

969. 1 5 0.090

iT%i^Y:c:a R^',1..r

WT ,T ! 23,; J. 17820 +- -
^ENT uAiri FROM NP: C7, oi

j :•1R ZTcS THE FOLLOWING TO
: . :ROUP ' =SAMPL

DPM ;:ERRUR

146. 3 47. E'0
122. _ 67 7G

1. 5415E^Vt'+; -

^ALC FROM REF PEAK

,,--CALCULATED--v
ENERGY CPM

238. 62 1. 6745
583. 17 0.4543

ALC FROM REF PEAK

v--C,qL:.ULATED--v

ENERGY CPM

911. 10 0. 1920
9h8. 90 0. 1080

V ^CCJ.•

®
-----NET--------v

CPM %ERROF:

:-reference peak-^=>

G.2237-56.72 R
C^

"-----NET-^-------v^

C PM %ERROR

_-referer.ce peak-:>
-O. 0178^### F# R

^

62. i;3% DAIJT

i'? _31070d . T X TO GSTt7R .7-.',
NP i:7, h77G'Y^,i:SVT02. DAT

0=i_.RW 0=LRA ARLI=LIBR
. =ELM GLS=TYP ^

..:LYt; TL PARAMETERS
ci_vitT_ READ

_EET . ^i

0 16 E 1"FS rBpia_ad

.._;EP.;'y - ILE NP E_5; 414i_EFF
GL=-. r'etrhed 3 3 . r^o(; ?{:?

^iPl%

FetcOPdG va Y9:-
3ri, CH ROUTiNE G'ETS 3G FOR 306.070 1992 IERR= 0

FETCHING SPANF
wHl.i'R OALLED

HDR WR I TTE^i i N

•..IP-'AIL'L

C

^- ^ 57



^
^

9C USED IN DATA RFDUC...T_Ctv OF S41`7FLE 71i5 1 GLS RUN AT 310. 967/1992

GACKGROUND FOR G'cLI DETr:CTOR 5 OF 306. 070/1992

ENERGY CPM ERROR, =NERG 1` CPM ERROR ENERGY CPM ERROR
62. V 0. 0000 0. 00 511.. 0 G. 5055 7 . 10 1120. 3 0. 0144 20. 21
92. 0 0. 2524 0. 00 583. 7. 0. 0678 36 . 44 1173- 2 0. 030i 0. 00

143. 0 0. 0000 i,. 00 n09 0622 26 . 22 1238, i 0. 0213 0. 00
1 36. U 0. 1865 l6. 94 641 6 ^'. 0000 0 . 00 1332. 51 0 0192 11. 48
198. O 0. 0421 0. 00 %27. 0549 0 . 00 137 . 7 0. 0000 0. 00
23E+. n 0. 2_692 14. ib 8tn. 0 0. 0319 29 . 17 1460. 8 0. 0374 36. 11
279. 0 7. 0000 3. 00 370. : _. 00i0 0 . 00 1566. 0 0. 0000 0. 00
295. 2 0 . 0345 40. 30 4;.1. 1 C. 0406 38 . 88 1591. 3 0. 0262 0. 00
338. 4 0. 0650 0. 00 9.58. 9 C. 0292 82 . 99 1729. 6 0. 0194 0. 00
351. 9 0 . 0771 21. 41 1001. 0 G. 0153 0 . 00 1764. 5 0. 0175 4. 00

;ELI ::THNDARU =FFI-'-'IENCY G(-- FOR DETECTOR G- 5 ON 11i 6/92

HIGH RADIUM -TANDARD

'^.

GMT YEAR
235. 141 92
249. 263 92
256. 273 92
263. 254 92
270. 268 92
277. 220 92
284. 197 92
29i.. 2Ea 92
29:? 267 ?2
305. 308 y^

AVERAGE

NORMALISED
CPM ERROR

1. 1357 3. 034
1. 1248 3. 215
!. 1268 3 929
1. 1184 3- b58
1. 1224 2. 290
i. 1318 J. 427
' - 1225 -+. 9
1. 1156 3 ?89
_.1125 _li

1. 1147 3 145

1235 J 00?

LENGTH IN
MINUTES
10.
1O.

13.

21.

11.

1.1.

16.

1 1 .

10
11.

LOW

;MT YEAR
0. 000 0

193. 726 90
201. 976 90
267. 756 90
143. 966 ?1
161. 682 91
162. 972 91
180. 971 91
207. 975 91
213. 85G ?1

nVERAGE

RADIUM STANDARD

NORMALISED %
CPM ERROR

0. 0000 0.000
1.0656 17. 337
1.0026 7. 798
0. 9958 17. 344
0. 9928 3. 560
1.0972 1.613
i.O5E5 1.586
1. O5._•8 2.669
0647 2. 084

1. 1437 10. 869

1. 0531 0.050

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 305.308 92
ENERGY= -9.649626 + 1.0043198^'CH + 1.272481E-07++•CH*s2
FWHM =SGIRT t ^ . 1484 + 0 001925+t•EiNERG`i ! i C060- =. 777)

`crr,_EilCiES FOR •>EOMETRY R5 -'ALIGRATEU 33. 000 1990

ENERGY EFFC*
55. 0 0. 900*
h0. 0 1. 200^
30. 0 2. 240*

ENERGI.

110. 0

120.0

130.0

1 40. ;-,

1QC. 0 2. :7;r:)n 150. n

=FFC* ENERGY
?50* 170.0

. 80G= =00. %,
L 800* 2 20. 0
= i `.i0x =50- •_,

_ , OG = 350.

EFFC*
2. 560*
2.250*
2. 090*
1.830u
1 ^20<

ENERGY EFF;;*

400. 0 1 . 170+s

500. 0 G. 940*

600.0 C). 790#

900. 0 0. 595*

1.00Q 0 0. 475tt

41

•

^

e

^

LENGTH IN
MINUTES

0.
63.
28.

100.
34.
19.
16.

22.
11.
44.

^

^

ENERGY EFFC*
1200.0 0.400#
1500.0 0.323*
2000.0 0.245#
2500. 0 0. 198*
3000.0 0.167#

^

^

^

58



r
,. ###^'^ :iF^ %###'.4'ik#'.: :Y''.('iFif #'^'*'i' x#.+^^'C tY'fi'^F:f^4##^^F##iE .ri`.=F^e3F^^':5'l'#+Y'^!'^Y'a'#'F#3F##a^E##'#####dF'f#'N'^F#x°jR'IF#if^ F

7Ii 5 1 GLS GSTOR 076
.L°ti# si#ii v"u^^iF#xa r^#l-.'F#^T' : Y'^:'V'tes'^"^'t^Fi'r+i#='^^'tF #si'.?'^#^x^LiFR^'+^"x'##tF#######9^.##iF####rFiE#iF'IE11'Y'r'rtir'

PK ENERGY C PM %ERR COMMENT
1 14, 3 4. 48 5. 4 ............

2 37 8 1. 28 14. .............

: 76. -' 0. 96 33. 3 ........................

5 122' = 0. 97 20. 9 ......... Eu154s Eu152s Co 57s

b o
.

285. =Z G. 45 57 ? ......... Cs137c U 235s Ra226s

b 7 :3`=. 7^ 1. 67 15. 7 . . . . . . . . . . Th229s
9 34=-' :3 G. 27 56. 2 . . . . . . ..... .. .. ...... .... .. Eu152s

b i3
.

609. 5 0. 59 22. 8 NO GEN. .......... Ru10l. Ra226s
_4 . .......................

b :5 911 . = 0. 19 47. 2 Ac228 NO GEiv - ... ................... Th232s
..................................

b 8 i,; . 1 0. 12 60. , ....................... Co 60s

n i208. 3 0. 10 67 7 Ra226 . ,

h 2G 1460. 9 0. 73 13. 3 .... ................... K 40s

REJEC TED PEAKS

B 4 92. 5 0. 26 88. i .. ........ f

B 11 510 3 0. 11 99. 9 Ac228 Th228 .. ...................... La140 Na 22

bN 8 295. 5 0. 08 99. 9 Ra226 ... .... ..... .. ...... Ru103 Ir192s

bN 10 352 1 -0. 28 99. 9 .... .. .. .. ........................... Ra22c5s

bN 12
.

583. 3 -0 . 22 99. 9 . . . . . . . . . . . Th22t3s

bN i5 969. 2 -0. 02 99. 9 Ar228 ...... Sb124 Th232s

i f

... . . _. .
-- =c=_f

^

^

5^



#L't^•A^Fa-#x?^###Q-#+f####^-L'`?Fi.=:x=-if-x^..:';:.;,'^_^.^.x«^.^:^..^{..K.#4######ii######-^•##-k######-1F######vF

?1 l^ !sL8 2 ;_ x)? C'7 Q? s GQ. 13 MIN 1.00000 SN 080
LI3R=ARL;- REF TIME= 311 1'
^^..C-r,.°#.i#iF### ##iF.:-"f.-#####r.,Ti-^!-^i^*-t^-'vc;'^a-s-#^FR;!-ie#iF#######sFit #?k^--fi####xiE#

SPECIAL AN„LYS.s
PK-F_NERV`Y- AM A BRAN't;H EFFICIENCY CPM CORR DPM ERROR PtZ;SPfpE=^

}^•.F_V F-RAC FRAC CNTV DECAY NOW PCT AT TZERO

K 40 4. 602E+11 DAYS ^oMBDA= 1. 50bE-12 DECAY= 1.000E+00 iG
* * +' -* ( 1460 . 85 ) 0 . 1 10000 0. 00353 0. 201 5. 173E+02 s . 2. 330E+02

Cr Si ''. 772E+0i DAYS _AMIiDA= 2. 501t=-02 DECAY= 1.OOOE*00 1G
^R += 320 .03) 0 .102000 i).01685 0. 451 2.624E+02 s 1. 182E+02

In ;4 3. 125E+02 DAYS LAMBDA= 2. 21°E-03 DECAY= 1.000E+00 2G
**a-a 834 .83) 1 .000000 0. 00622 0. 290 4.661E+01 s 2. 099E+01

Co 58 7. 130E+01 DAYS LANBDA= 9. 722E-03 DECAY= 1.000E+00 4G
^#+ 310 .T6) 0 .990000 0. 00641 0. 259 4. 081 E+01 s : 1. 838E+01

Fe 59 4. 460E+01 DAYS LAi1BDA= 1. 554E-02 DECAY= 1.000E+00 6G
+t^^ t 1099 . 22) 0 .565000 0. 00472 0. 235 8. B23E+01 s C 3. 974E+01

ae ^ (1291 .56) 0 .432000 0.00400 0- 162 9.375E+01 s : 4. 223E+01

^Co t.0 i. 9.--1E+03 DAYS LAMBDA= 3. 608E-04 DECAY= 1. 000E+00 4G
II • :: 1175 . ?1 ) 0 . 999200 0. 004,a2' 0_ 959 2. 1.'• 0E+02 s 13. 55% 9. 776E+0:
133^_ 1332 . 48) 1 . 000000 ^!. Ci0388 0. 786 2. 027E+02 slb. ?0% 9. 129E +01

Zn ?. 140E+ 1̂2 DAYS L.yiIBDA= 2. 841E-03 DECAY= 1. 000E+0G iG
=- +*-+ ;. i 15 . 52 ) O . 5 0750 0 O. OG4.55 0. 252 1. 067E+02 s - 4. 805E+G 1

Nb 94 7. 414E+06 DAYS LAMBDA= 9. 349E-08 DECAY= 1.000E+00 3G
x^*+ 371 . 10 ) 1 . 000000 2. 00596 0. 213 3. 580E+01 s - 1. 613E+i'^ 1

1573 . 70) 1 . 000000 0. 00326 0. 119 3. 623E+0 i 1. 632E+C i

RuiG,:u 3. 670E+02 DAYS i_AMItDA= 1. 889E-03 DECAY= 1 000E+00 41G
'

.
x+<w !5E 1 . S 0i 0 . 097600 0. 00648 0. 259 3. 132E+02 s = 1. 411E+0<

661 . 20) 0 .000150 0. UG'95 1. 514 1. ^71E+06 14. 50% 5. 723E+G5
#^= 1050 , 10', 0 .014500 0.00495 0. 277 3.867E+03 s 1 742E+03.

I l^ 1 S. 040E+00 DAYS LAI-tBDA= y. G]r iE-02 DECAY= 1. 000E+00 9G
r,-R++ 364 . 50 i G . 82GOG0 0. ii i 473 0. 400 3. 307E+01 1. 490E+G 1

13a1 1 1 9S1E+03 DAYS _r\i^DDA= L 741 =-04 DECAY= 1. 000E+00 10G
a ., 276 . 30 ) O G75J:1^^) 0. Ci i 9=• r O. 425 2. 9G9E+02 s 1. 310E+0 =

202 .707 0 .196000 0 Q1781 0. 484 1.386E+02 s 6. 242E+0?
*. .'.355 . c?01 v . v21Q:i i)_ O1`-J1= G. 422 4.497E+01 s . 2. 026E +()_

x z:= . 383 . -0) 0 . 094000 0. 0 1392 0. 370 2. 825E+02 s 1. 272E+02

S 1E+02 DAYS L,ai^BDA= ti?. 2,04E:-04 DECAY= 1. 000E+00 9G
1 475 . 30 ) 0 . 0150GG O. i)1 i 14 -O.. 389 2. 326E+03 s ^ 1. 048E+03

+a • 504 . 60) 0 . 9800i:J 0. 00872 0. 338 3. 947E+01 s . 1. 779E+01
F^-+- 7?5 . 50i O . 88GOC0 0 00654 0. 273 4. 753E+Oi s < 2. 14LE+Gt

2_.1.0,+ DAti li. ".A= ;;. ,19^•E-05 DECAY= 1. +0 ,
4; 31. ' i) 7^q 1. Si + 2. 241E+0 sl4.,SQ%. 1.LJ^Ê

i_r;PiCiDA= 1. 4:=8r_-r]4 DEi.AY= 1. GOOE+OG 49G
.• 3; G 25^ ,0,7 3943 Q. 5GB 5. 967E+Oi s _ 2. 688E*01



( a;t,te
^tie ^Fu

344. 31 ) 0. 0. 01566 0. 404 1. 052E+02 s _
77s3. 87) 0. 12e000 ]. 00668 0. 245 3.049E+02 s _
963. 36) 0. 132000 1 0,1540 0. 214 ^. ^.i00E+02 s

01.467 0. 254 _ 395E+02 e
140 . 02) 0. 198000 0. 00366 0. 211 2.915E+02 s

4. 738E+01
1. 373E+02
1. 351E+02
1. 980E+02
1. 313E+02

Eu 15, 4 31. 105E+J3 DAYS L,aMDDA= 2. 232E-04 DECAV= 1. 000E+00 48G
t#t i 123 .07) 0 . 39GGv0 0. 03923 0. 640 4. 183E+-01 s . 1. 884E+0i
#^ ^:* ( 723 . 26i 0 . 202000 0. 00723 0. 251 1. 720E-+02 s ! 7. 749E+0!
+t^a i 773 . 16 ) 0 . i 170^70 0. 00595 0. 224 3. 214E+02 s _ 1. 448E+02

1004 . 75, 0 . i 7iiQ4G 0. 00518 0. 275 3. 130E+02 s 1. 410E+02
F^ax (1274 .491 0 .336000 0. 00406 0. 148 1. OS6E+02 s < 4. 892E+01

Eu:55 1. 812E-+-03 DAYS LAMDDA= 3. 825E-04 DECAY= 1.000E+00 6G
86 . :4 i 0 . 320000 0. 04364 0. 646 4. 628E-01 s 2. 085E+01

+^ # t 105 . 30) 2 . 200000 0. 04218 0. 617 7. 314E+01 = 3. 295E+01

t Ta:L32 1. 150E+0',-_' DAYS Lr,MDDA= 6. 027E-03 DECAY= 1.000E+00 33G
#^+x ( 67 .80) 0 . 410000 0. 04383 0. 703 3. 912E+01 s _ 1. 762E+01

100 . 10) 0 . 144000 0. 04279 0. 658 1. 067E+02 s 4. 807E+0 i
( 1 121 . 30 ) 0 . 358000 0. 00463 0. 249 1. 501 E+02 s c 6. 761E+01

#+F# + ( 1 159 . 05 ) 0 . 166000 0. 00436 0. 216 2. 982E+02 s _ 1. 343E+02
#^# (1221 .40) 0 . 277000 0. 00424 0. 177 1. 506E+02 s < 6. 786E+^11
###a (1231 .J1) 0 .117000 0. 00421 0. 216 4. 396E+02 s <: 1. 980E+02

Ra226 5. 851E+05 DAYS LAiWDDA= 1. 185E-06 DECAY= 1.000E+00 48G
t ### ( 156 .101 0 _040000 0. 02913 0. 558 1 . 786E+02 s _ 2. 156E+02

^#4x % 242 .00) 0 .078000 0. 02236 0. 499 2. 862E+02 s : 1. 289E+02
+^ a ( i51 . 9%i 1 0 . 393000 0. 01531 0. 421 7. 003E+01 s : 3. 154E+(j':

^ ^+f 609 02) 0 .454000 0 00866 0. 350 3. 362E-01 s : 3. .766E+01.

Th 2C.V `J. tiE/E+oG DAYS L,aMDLA= 9. 921E-]4 DECAY= 1. 000E+00 31G
v#r'A ( 230 . 02 / 0 .443000 0. 02269 0. 535 5. 2o I E+01 s ; r 2. 372E+U .

583 . 17) 0 .297000 0. 00906 0. 331 1. 272E+02 s < 5. 729E+0 i

Th232 5. 1i3E-12 DAYS LAMBDA= 1 356E-13 DECAY= 1 000E+00 41G. .
x+: 338 . 40? 0 .104000 0. 01594 0. 427 2. 577E+02 s ' 1. 161E+02

911 . 101 0 . 250 000 O. 00570 0. 316 2. 216E+02 s : 9. 982E+01
u+as -o- i`ibE 90) C^ . 150000 0. 00536 O. 254 '. i 53E+02 < 1. 420E+02

_..^ 61



(

.Y#xy#iF;s-.x^?+=:ic#:s^v###;Ffi -}4..n":?FC,:^i}-;##5sf^-:^.%'z###################iE################

S 3 (? 1i ( C 13;- i ^R 3, 100 I I N 19 ' 30 00000 SM 080_ ^ ,.. ? .^. ^
.

LIaR=ARLi PEF TIME= 3 .1.C12 92
#i^'it-+.^<ii#A'iF'.F#'Q''i}#R':#####'2 1}'4#.! Y"•ii}R=FS^i}II'y-? #!F-.y'.'.t#?iF?#F#Yt^".f#R#'-'A'#####iV'#######?#######

'#?f'ic'.E7-s:#%:iy-,^,ibitlFt-Y#?}#:^'###R #-ii######-iiiE'T:#.^iF':i-l':'riFi:iFi'riE##^#xY-7F#.-i#sT-.Y-st E#SF#######.4#####'L.-F

7115 Time of count 311. 012 1992 *

S arp ia. . . - . ^ Reference GMT. . . . . . . . 311. 012 1992 *
ciapsed Live Tm. .. .... 100. 1333 *

# T:;pe code ;LS ir Dead Time Pct..... ....... 0.3317P5 #

# :.,. . .. . . . . . ... ieC-=?702 LCS = Oacknround GMT.... ... 307.022 1992

^ Geometrq, detector.. ....... JR-1 ^ Standard 9MT...... ... 310.781 1992 ^
# Al iquot. . . . . . . . . . . . . . . . . . 1. Days since TO .. . . . . . . . . . . . . . . . 0. 0

# ^lnit of Aiiquot . .. .. . . . . ... . SMPL ai- Time on.. . . . ... . . 16: 17 PST 5-NOV *

# .a = Sheat Unit=. . . PCI %Si'iPL *t Time off. . . . . . . 17: 5R PST 5-NOV *
ibrary. . ARLI +F Caic Time ..... .... 05: 14 06-NOV-92 Q-

tF'n'?1E'^^#^E#i:#?r#ii'#.F#'a'#### iFz###'F'ItiF###'iEfi-S: :F'fe'#^'.T:^.iF-R#.t###'a'###1Fib###1tYr###-ie#'^'#:I-#i't#r'##A-

Siope ....... ....... .. .. 1.003744 : Width slape....... ....... 0.004017 *

incercept . ........ . .... -9 2°.3i ^ Width ofr"set...... ....... 9.668065 ^
# ';;-u2 TERM.......... 0.10451683E-06 # Sensitivity....... .... ........ 4. ^

NP:C7,677080.GSP 7 PEAKS

###4e-^*-##i'r#sR#'Yr#ir######## #.I'#####.l-###### #iF##^.7:^.###ir#A'###########'Y'#######'.F##+I'####'fF +

Pi4 IT ENRG LEFT WD DKGND FWHM AREA CHAN CPM ERR EFF K FIT

: 3 13. 9 19 33 32 5. 63 546 23. 1 5. 45E+00 4. 70. 016 0 3. 17

3 31. 3 19 33 300 6. 49 177 40. 5 1. 77E+00 22. 20. 184 0 0. 00
3 ^ 239 4 244 9 82 1 - 53 37 247. 8 3. 67E-01 51. 0 2. 26 0 +^. 00

0 511. -1 515 9 66 3. 25 17 518. 7 1. 71E-01 96. 6 1. 04 0 =. 00
662 15 2 4 00 i 54 68. ° 1. 54E+00 14. 20. 801 0 0. 30

= i 173. `? 1 1 7 2 15 15 5. 52 98 1 i 75. 7 9. 79E-01 13. 30. 443 0 C. 00

1332' -2 1329 17 21 3. 39 81 1337-2 3.09E-01 16.30.390 0 0.00

##;r>te^##:-###A-#i!-x#############x#-rt#######;;iF###+t############^#######^-####+E•####a^r-x-

DA:C^-RrUND INFO 7115 GLS 2 311.0i2 92 G- i DG DATE :307.022 92

i r^-^-:-;F>#;:-sF^-ar#c-#+}^,r####+,^########-r######_}^-#_###^###^#################a•##x;r+r###n-^r

v--------- REAK---------- v------ OACWGROUND------ v v------NET---- •:

EN'.:.'% CPM "/.ERROR ENERGY CPM %ERROR CPM %:ERROR

2=9 40 0 . 3670 51. C i 238 6C 0. 1778 22. 39 0. 1893101. 20R
51 1 . 34 0 . 1709 96. 63 511. 00 0. 4919 9. 86 -0. 3210 48. O6R

1] : 5425 14. 23 S61 60 0. 0283 0. 00 1. 5142 14. 50
11 ?' 3 ^ 9787 13. 29 147 3. 20 0. 020i 0. 00 0. 9586 13. 55
132.^ . : 5 C 8087 16. 30 332 SC 0. 0230 69. 10 0. 7857 16. 90

_ r EAha RE.iEC TED 3Y 13ACSiGP..OUND

(

r , - -.^i;:f.. "^-=#fivA-^ir#^:##-7-#?Ffir-: --'+t#9'si^.#################4o-4#TStsP#iF#'.E9:k#^zK--:?-.

IiJ':_ . ERI!d0 ISOTOPE ANALYSIS 7i15 uL=• 2 31i. 012 92 G- 1
#:' - . .:...,i:c^+FiF-xa"#ie#:4}i.'-?t+e#x#it#rns:#^'s-;:^aa-#itc#a##############•i-##+F#iF#iF####'x<##-.}4;4:,.

NOi!^ ; ;JUNll

i^^-^^= L:iNT DATA FROM NP: C7, 67192310749 1. GTX TO GSTOR 080
vL^ i.iitITES THE FOLLOWING TO NP [7. 67]GYDCSV.T02. DAT

- ci-G>Yi7i^F 2=SAMPL =ELM GLS=TYF

O=LRA r-iRLI=LIiR

Ji._ , :^ tL PAi?r1MF_TER^

Y,= T, R E„D .., -. ^ 62
=..i

r2placeQ ir:7rC2^?

Lr' NP: C;=5, +]^ELI?i,^F2ii. =FF
..=^c.z t.=iied 33.000 90



FETCH CAL LINE
. Cal line fetched-D1^.. 781 1992

BKG FETCH ROUTINE GETS EG FOR 307.022 1992 IERR= 0
SPANF

FETCHING SPANF
WHDTR CALLED

HDR WRITTEN IN
GSTFT_L

F'KF I L ilP VAl EL

^

C ^-



;3C USED IN DATA REDI!C,':'C!N Or S1APIPLE 7115 2 GLS RUN AT 311. 012/1992

BACKGROUND FOR "EiL.:C•E7E:CTOR 1 OF 307. 022/1992

ENERGY C?M ERROR ENEiR4:Y CPM ERROR ENERGY CPM

62. 0 0. 3167 0. GO [i 1 1. 0 0. 4919 S. 86 1120. 3 0. 0236

92. 0 0. 4645 0. GO 583. 1 0. 0641 49. 77 1173. 2 0. 0201
143. 0 0. 0807 0. 00 609. 3 0. 0532 10. 71 1238. 1 0. 0171

136. 0 0. 2406 24. 11 661. 6 0. 0283 0. 00 1332. 5 0. 0230

198. 0 0. 0656 0. 00 727. 2 0. 036 i 0. 00 1377. 7 0. 0272

238. 6 0. 1778 22. 39 846. 0 0. 0639 0. 00 1461. 0 0. 1559
279. 0 0, 0000 0. 00 860. 4 0. 011=: 0. 00 1586. 0 0. 0000

295. 2 0. 0395 0. 00 911. 1 0. 0810 26. 54 1591. 0 0. 0301

338. 4 0. 0238 0. 00 968. 9 0. 0290 0. 00 1729. 6 0. 0105

351. 9 0. 0871 49. 25 1001. 0 0. G177 0. 00 1764. 5 0. 0339

ERROR
0.00
0.00
0.00

69. 10
0.00

16. 94
0.00
0.00
0.00

49. 31

GELi STANDARD EFFICIENCY CvC FOR DETECTOR ;- 1 ON 11/ 6/92

HIGH RADIUM STANDARD

^

r

GMT YEAR
286. 012 92
289. 186 92
291. 266 92
297. 712 92
300. 678 92
302. 755 92
303. 036 92
30 ;. 703 92
301. 332 ?2
31J. 781 9_

AVERAGE

NORMALISED %
CPM ERROR

1. 0490 3. 672
0. 9990 2. 625
1. 0281 4 669
0. 9578 2. 600
0. 9486 2. 303
0. 9620 3. 233
1. 0485 3 558
i. 0410 3. 007
:. 0296 3 695

i. 0489 2. 986
1. 0349 0 018

LENGTH IN
MINUTES
11.
21.
10.
10. NG
10.NG
14.NG
14.
10.

10.

10.

LOW

GMT YEAR
121. 680 92
157. 845 92
236. 820 92
240. 879 92

247. 724 92
256. 251 92
80. ^00 92

294. 709 y2
02. 39 °2

303. 048 y2
AVERAGE

RADIUM STANDARD

NORMALISED ':
CPM ERROR

0. 9942 2. 816
0. 9834 1. 693
1 . 0004 1. 735
(). 9957 1 . 667
0. 9273 2. 961
0. 9850 4. 793
1 . 0064 1. 922
0. 9629 4. 149
0. 9701 2. 117
0. 9965 1. 124
0. 9883 0. 014

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 310.781 92

ENERGY= -9. 293097 + 1. 0037440*CH + 1. 045168E-07*CH**2

Fr1HM =SORT' 9.6081 + 0.004018*ENERGY! (C060= 3.876)

EFr=iCIENCI=S FOR GEOMETRY JR1 CALIBRATED 33.000 1990

ENERGY

S5. 0

b0. 0

30. 0

IOG. C)

EFFC* ENERGY

4. 380* 110. 0

4. 380* 120. 0

4. 380* 130.0

4. 350* 140. O

4. 280- 150. 0

EF•rC* ENERGY
4. 150* 170. 0
.970# .200 0

3. 820# 220. 0
3. 650# 250. ^J
1.45G* ,50. v

EFFC^

3. 150*
2. 720K

2. 470*

^. 160=
.ti. ti(-R

ENERGY EFFC*
400. 0 1 . 330#
500.0 1 . 06G#
600.0 0. 880*
800 . '..^ / . 6 5 Ga'

1000. G 0. 520*

ENERGY EFFC+t
1200.0 0.432it
1500. 0 0. 343*
2000.0 0. 255+r
2500. 0 0. 202+f
3000. 0 i7. 1 o8at

--- 63

1

1

LENGTC-! IN
MINUTES
69.
23.
15.
18.
11.
15.
22.
14.
20
11.



r ^^ #fi-'^-1^'-'-###ii########### #^t?L#i^##^fF#^F####'F############ ##############################

7115 2 GLS GSTOR 080 • °
„ zx-.; ^#az#i:##iF'z## #'sr#a-### iF#^'#^fxiF#iY#iFx':i^'^Rx#'a-?'#?FiF#### #####it#####2##############^##4iF^

^Fi =NER6Y CPM %EFiR COMMENT

^ 1 1"ti.4 5. 45 4.7 .
' 31. 3 1. 77 22.2 ........ ... . .. ..................".....

b ^ 662. ? 1. 51 14. 5 . . . . . . . . . . . . . . . . . . . . . . . . . Cs137s

b s 1 173. 9 0. 96 13. b .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . C s 134+ C o 60 s

0 7 1333.2 0. 79 16.9 ...... Ag110 Co 60s
REJECTED PEA^kS

B 3 239. 4 0. 19 99. 9 . .. . . ... .. ..... . . .... . Th228s

D 4 511.3 -0. 32 48.1 Th228 La140 Ru106 Na 22

,..

E

.. . ^._..... . ..... _. .._.. .. .__.^:ra.-`
^-=-!

! E

_= E

i ^

t

^

c

_.- 64



#i?-Q-^#+e####+F'..^x#s+.*=F^?!'^`?`.^fY-:;::-'-=^^.Fc...=t.^.#c####.c:##############?F#+T#+Y.•iE#•^#iF####•1F#######':

7 I 1°: GLS 3 -i.' . 083 99 100 e0 I^ I N ?. 00000 Sm 087
LIBR=ARLI REF TIME_= 311. C7^3 q... ^
1{•#^?4'#i}-I(-32###.^('^I-F-#4-h.'^.-###^.^e 'k?='F-^f.'Yf"SY#^'#R#'iA-#R`.1-^n###tI'#9f#F#'a'^t'^1'^"A'^`4#####^n^](••^(•^•#YF###

ANALYSIS

' P4(-ENERGY GA PiA BRANCiEFFICIENCY CPM CORR DPM ERROR (sCI/SMPC
KEV FP,AC FRAC CNTG DECAY NOW PCT AT TZERO

iC ^O 4, 602E{-i i DAYS 1-'1M13i,'A= 1. 506E-12 DECAY= 1. O00E+00 1G
##* + ( 1460. 85 % 0. 10. 00353 0. 232 5. 988E+02 s Cr 2. 697E+02

Cr -•1 2. 772E+01 DAYS At`!I3DA= 2. 50iE-02 DECAY= 1. 000E+00 LG

320.03) 0.1020t:'G 0.01685 0.386 2.248E+02 s 1.012E+02

Mn 54 3.125E+02 DAYS LAMI1̀ DA= 218E-0̂̂ 3 DECAY= 1.000E+00 2G
a#a 834'. 83) 1. 0000Q0 U. ^JV`JG2 V. 2V1 3. 226E+(D1 s : 1.453E+Oi

Co :;8 7. :30E+01 DAYS L,'aMBDA= 9. 722E-03 DECAY= '_. 000E+00 4G
u•##^ ( 810.76) 0. 990000 0.00641 0.211 3.326E+01 s = 1.498E+01

Fe 59 4.460E+01 DAYS
^### (1099.22) 0.565000
## t^ i 1291 . 567 0. 432000

Co 60 1.921E+03 DAYS

ti## (1173.21) 0.9992i]0

( 1332. 48; i. OOGO^;O

_7n.-j5. 2. 440E+_t2 D•-•'!S. - _ _

( 1115. 52 ) 0. 5075t_'0

LAMBDA= 1.554E-02

0.00472 0.139

0.00400 0.206

-AMBDA= 3.S08E-04

Ci. 00442 0. 179

.^i- 00388 iJ. 155

'._'.^i'li'f::iA= 2:-0 4iE-0ci

0.004b5 0.155

DECAY= 1.000E+00 6G
5.225E+01 s . 2.353E+01
1 192E+02 5.370E+01

DECAY= 1.000E+00 4G
^.053E+01 = 1.826E+01
3. 997E+-O1 1.801E+01

DGI.f'^i= 1. VVVETOV lli

6. 562E+v 1 2. 956E+01
c

Nb 94 7.424E+06 DAYS LAMBDA= 9.349E-08 DECAY= 1.000E+00 3G

^^+ ( 871. 10) 1.000000 0.00596 0.207 31.469E+01 s 1. 562E+01
1573. 70 ) 1. 00000,0 0 00326 0. 092 2. 330E+0 i s . 1. 275E+01

Rui^•S 3. b OE 02 DAYS .-rAMBD.A= 1. 899E-03 DECAY= 1.000E+00 41G
821. 90 ) :. 097b<_.O ii. 00848 O. 256 3. 096E+02 s : 1. 395E+02 ^

a#^ 1050. 10) 0. 0 14500 0. 0 0495 0. 210 2. 932E+03 s = 1. 321E+03

I 131 8.040E+00 DAYS

**µ* 364. 50) 0.820003

Da133 3.9gIE+03 DAYS
c '_'7•_. 30 ) ^J. 075^J ;' i

!0) 0. 1

^i33. 701 -3. 0'740i3,.i

r.si A 531E!-02 DAY:,

+NR 475. 30) 0. 0150:_'0

604. b0 ) 0. 980000

k i 795. 90 ) 0. 8800i.o

...5!.:^7 i.. 102E+04 UAY`.--,

...^..;.5. . j^l. A'; 1 0.

JJL'J^_'•^t-'.1:.

'•^ 4. 1321+^i.3 iJA'IE

i.'2i- 7, 3) i. =54060
4.a.:... .. .J44 . 3 i. i J. c4^Jt^!:'1

LAMBDA= 8. 021E-02

v.01473 0. 369

_AhIC;DA= 1. ?4 1E-04

0:? 195 1 0. 386

i. -0 17r--, 1 0- 424

^. t^15'1^ :^. 345

.. ! 13^= J. 3^•3

'-AMBDA= 9.201E-04

0.G1114 0.322

0. 30373 tl 271

0. (3'0654 0.219

:'_Af4BDA= n. 290E-05
,). 1,07c4 O. 234

I_HI-{BCh^= ... •L.i^^-114

„J.J;943 0.519
C. 0. 354

DECAY= 1.000E+00 9G
1.054E+01 s = 1. 376E+013

DECAY= 1.DOOF_+00 10G c

63GE-02 s 1.i88E+02

1 215E-+02 5.471E+01.
^3. 384Eru1_ . 1. 750E -D1
?. 541E 02 = I. 144E+02

^^ECAY= 1.000E+00 9G(,^^

r..

^

T25CTlJf ^-) . O. d 7VE'{-0L

3. 11^4E+01 s i. 425E+Oi ,
3.812E+01 s _ 1.717E+01 ^

DECAY= 1. 000E+0(7,L -• 3:> 65
3. ^.^+E+01 = = L. 561E--<32-

DECA'i= Ji)GE-00 4i;t,

- 3°OE-0 i s 2. +^:3E 'J i
215E-01 4. 151E^'Oi



779. : 7) Q. 1200CC J 00668 f). 228 2.845E+02 s : 1. 282E+02

e#. ^ ( 963. 0. 132000 0 (30540 0. 215 3. 024E+02 s . 1. 362E+02
r t# +r i 1 i 12. 0 +? 0. 124000 3. 00467 0. 180 3. 104E+02 s . 1. 398E+02

` # t 408. 02 i C) . 198000 0. 00356 0. 158 2. 173E+02 s _ 9. 788E+01

r Eui54 3. 105E +-13 DAYS LAi^,BvA= 2. 332E-04 DECAY= 1. O00E+00 48G

` ### 122. 07 ) t?. 39001-10 0. 03923 0. 557 3. 04 i E-'01 s . 1. 640E+01

###^ i ??3. 3:5) 0. 202000 !. 00723 0. 290 1. 986E+02 s a: 8. 944E+0i
##r, ( S'.'3 >6> 0 . i17000 0. 00595 0. 12E9 2. 698E+02 s = 1. 215E_+02

Fri:• i 1004. 77- ) 0. 170000 0. 00518 0. 212 2. 405E+02 s _ 1. 083E+02
## c^ i 127,; ?9 ; :. 336q0G 0. 00406 0. 108 1. 234E+02 s _ 5. S60F+Oi

Eu155 L.812E 4-03 DAYS LAMBDA= 3 . 825E-04 DECAY= 1.000E+00 6G

e#+m % 86. 5 4 ) 0 . 320000 0. 04364 0. 571 4. 088E+01 s C 1. 841E+02

###k ( 105 . 30i 0 . 200000 0. 04218 0. 578 6.854E_+01 s _ 3. 087E+0i

Ta282 1- 150E+02 DAYS LAMBDA= 6 027ti-03 OECAY= 1.000E+00 33G

#:ua ( 67 . 80 ) 0 . 410000 0 . 04383 0. 609 3. 390E+01 s 1. 527(c+01

t u 100 . 10) Q . 144000 0. 04279 4. 602 9. 767E+01 s . 4. 399F+0?

a#K,- C 1121 . 30) 0 . 353000 0. 00463 0. 1.45 8. 727E+01 s 3. 931E+01

# tr ^ i 1 189 . 05 ) 0 . 166000 0. 00436 G. 160 2.205E+02 s . 9. 933E+0 i

#ax + (1221 . 40 ) 0 . 277000 4- 00424 0. 189 1. h07E+02 s _ 7. 240E+01
##a# (1231 . 01 ) 0 . 117000 0- 00421 0. 208 4. 229E+02 s _ i. 905E+(]2

Ra226 5. 851_ +05 DAYS LAMBDA= L 185E-06 DECAY= 1.000E+00 48G

+t# +# 186 . 10 ) 0 . 040000 0. 02913 0. 504 4. 327E+02 s 1. 1. 949E+02

mt^ 242 .00} 0 .078000 0. 02236 0. 439 2.518E+02 s C 1. 134E+02

##a°.= r 3,`:1 . 46 ) Q . 39;=000 Q. 015.'. i 0. 432 7. 179E+01 s
C

3. 234E_+0

+i- uY 609 0 . 4940pc_ 0. 00866 J. 291 h.943E+01 3. 127E-+0'

Th2_S 6. 757 :-02 DAYS LAMBD4= .. 93ir-i^4 DEC;;Y= 1.000E+00 31G

2r5 .

^^

^,/

^ `

. 44J^IVV -3. 322'^Y

1^ !^

JC)V 4.
9v^

^

VEt01 2. 216E^+Oi

x#---: 583 . i7 1 Ci . 287000 0. 00986 J. 310 192E+02 5. 370E+01

Th<:32 5. 113E+12 DAYS i_AMQDA= 1- :356E-13 DECAY= 1.000E+00 41G

##++ t 338 . 40: 0 . 104000 0. 01594 0. 343 2. 07'2E+02 s 9. 332E:+01

C i 0 . 250000 0. J0570 0. 257 _. 805E+02 5 8. 132E:+O i ^

701 0 . 150000 0. 00536 0. 192 3. 380E+02 5 _ 1. 072E+02

^

(

^
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^'K'tt:«######'.f?!'#4#######i;.#+F?-###i>!'-a#i:#4##4###4###############+F################# ^

; l GLS 3 ^:^-1 ^R "il l. 083 9^? ! 4Q. 60 MIN i. 000Q0 SM 0137
C t_I2ii=rjl^ i REF TIME= 311. 08:; UC' Q

;,^-r r;: li ^ v-#?F##-Y #?; ;t-iF#####i#>.^#ie####t-####z-..'^##x+##2i##############################9F

` ^#-f:+`:`!F^Fi!tii#####?F^####iF^`#;•i!#?}Fi-s#####ie#^#':4z#'.:#######?F################iF####

# -^ p . . . . . . . . . . . . . . 7115 T Time of count 311. 083 1992 #
ample ............... 3# Reference GMT.. ..... 311.083 1992 F .
ielnent...... ...,.. = Elapsed Live Tm ............. 100.6

# Typc• code............ .. .... GLS x vead Time Pct............ 0.494559 #
3 ? 3 . . .. . . . . . .. ... (li;-a703 iiLANC ri 2ackground Gt^,T. . .... 307.022 1992 *

,zo;ne=ry, detector. JR-1. * Etandard GMT.... . . . . 310. 781 1992 *
rF Aiiquoi;...... ...... 1. R Daus since TO ................. 0.0 4
* Unit of Aiiquot... .. . . . . . SMPL ^r Tirne an... . . . 17:59 PST 5-NOV *
#Data Sheet Units..... PCI iSMPL Time off ......... 19:40 PST 5-NOV *
# i_i.crar^.. ........ . 4R_: Calc Time......... 06:28 06-NOV-92 #
K-{:i^.^^:i^'f.-'^-N."^#Si'iERiiT'3}##:F^} 1:"P.;}^^':}':Y,.##'R4'Y.v''-C#'!'.ti:###'AA-###.^F#'R#.^^#F#tl'^Q###'S!###F#y}#tF##¢ .

# 5_.ope .. . .. . . ... .. .. 003744 Width slope... .. . ... .. . .. 0.004017 *
+ `ntercept ..... ........ -?.2931 # Width offset............. 9.;,68065 *
^ ;^#c? TERM... ... 0. 10451683E-0b # Sensitivitu ............. ... .... 4. *

NP: 17: 577087. GSP 5 PEAKS

^ iE####fi#######################if#########s###iF##############tt4################

P;; IT ENRG LEFT WD n«GND FWHM AREA CHAN CPM ERR EFF K FIT
0 16. 5 19 27 151 5. 52 577 25. i 5.74E+00 6. 90. 027 0 0.00
0 59. 3 .S4 13 235 ,S. 4 i 20 68.9 1- 94E-01 166. 5 4. 38 0 0- 00
0 L 36 7 9 36 2. 52 ^_3 369. 5 2. 28E-01 55.3 1. 49 0 0.00
11) 51 1. 3 510 19 73 4. 61- 67 518. 6 6. 62E-01 22. 2 1. 04 0 0. 00

5 0 1461.. Q i 45' 15 0 4. 24 22 1464. 5 2. 19E-01 12. 20. .3353 0 0. 00

.-„ .+2#r.##^+#^^4#^+^i:#a###iF?%'--=t;t-Fx'F+=*Fi`;Fi.^!=i}#isi-i'-'^+F?}##################x'-„^###a#########:i`

3AC:v:Gi?OUND ;.iVFU 7115 GLS r}83 92 G- 1 CiG DATE 307. 022 92
` ###^;}#.#?t###################t't#'x#############################tF##################^

v---------PEAK----------.' 4-_-----iiACKi>ROUND------v ------NET----v
;=i4;Rt,Y CPM XERROR Ei•:ERGY CPM %ERROR CPM i:ERROR

Si.!. 27 0. 0620 22. 16 5i 1. 00 J. 4919 8. 86 0. 1701 89. 99R
t?. 2137 32. 18 :u:, 1. 00 v i559 16. 9.4 0. 062811?. 62R

2 PEAIKS REJEC TED 3Y i3 ;t:RCitJND

teir:Fa^#^i#########a#######+-.:##^;#+^t-#;>ti;;###^#;:=F-t######^}^##a###+t•i##########a#######T

i;d i c?F'cR L`1G ISOTOPE AiJAL'(S I S 71.15 i;LS 3 311 . 083 92 G- 1
,:_.F:^:.-N.:r######=.x #^-.-###;Fx,=. ,c;F,r^F ^-=^t-;"-##^-x-r# ^^=F#„#################a4################^r#i«
M01•d= 'rf_UND

^7(43ENT DATA NP: ,I=_;i0L201.
!_rLLuWIi^ t^.^ TO NP f 17.l^,.-7GYJL.SVTQ2.IJA

T

1

7 :S=GROU 3= )̂ :r ^^ !-^_ ^^LS^=TYP
l)=Li(A AR1_ ^ =LtLP

.ii_ ",.TL Pr;-RAi•iE T E;-c;3

JELY{iTi_ REAIi
QEJ-,FT

='Id Ef=; rePlarrd i^orc:a a^
;=F'T C, IFiJCY i=ILE NP:C25:a]GELI:?7JR0 5=FF

'_ 1=L._ FF,T.ril!?(^ ^.j. ^\iJiJ '•.i

SGi" R'_li!i iiNc r'ET:^ : ...-C7 IcQ: IERR=

c)f:qiV1=

TJ li7TrJR 087
C

C

^
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WHL^`R CALLED
I HDR WR I TTEN I N

GSTFIL
P'r(FIL V7 1FiiED

^

l

(

(
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'a. USED T M DATA REDUC' i JN 7F i:Ai4P LE 71 ! 5 3 GLS RUN AT 311. 083/ 1992

BACKGROUND FLR GELi D " Ea:TOR OF 3 07. 022/199 2
EidE;?'y ':' CPM ERROR ENER ^-Y CPM ERR OR ENER GY CPM ERROR

a2. 0 0 . 3167 0. 00 511 V' 0. 4919 8. 86 1120 .3 0. 0236 0. 00
?_? 0 0 . 4645 0. 00 583 . [ 0. 0641 49. 77 1173 .2 0. 0201 0. 00

14;'s. Cl 0 . 0807 0. 00 509 3 D. 0 532' 10. 711 1238 . 1 0. 0171 0. 00
t:_'• . 0 3 . 2400 24. 11 6.61 . 3. 0283 0. 00 1332 . 5 0. 0230 69. 10
198 r: -;^ . 0056 0. oO 727 . 2 2,. 0365 0. 00 1377 . 7 0. 0272 0. 00
231. 6- 0 . 1 i78 622. 39 846 . 0 0. 0 639 0. 00 1461 . 0 0. 1559 16. 94
279. 0 0 . 0000 0. 00 860 . 4 ^. 0114 0. 00 1586 . O 0. 0000 0. 00
295. 2 0 . 0395 0. 00 911 . 1 0. 0810 26. 54 1591 .0 0. 0301 0. 00
^2 9. 4 0 . 0236 0. 00 968 . 9 :. C290 G. 00 1729 . 6 0. 0105 0. 00
351. 9 0 .0871 49. 25 1001 .0 3. 0177 0. 00 1764 . 5 0. 0339 49. 31

^

^

L.

STANDARD EFFICIENCY OC 1=^!R DETECTOR G- 1 ON i1/ 6/92

HIGH RADIUM STANDARD LOW RADIUM STANDARD

Gi`'iT YEAR
28•t. ,:)12 92
2d•^>. 136 92

291. 266 92
29;7. 712
l0ii. 678 92
30;. '°.= 92
30=. ^?3.ti
.=^.^.^'. . r.+ ^^.:

_32

31 v. ?'3 : 92
s;VERP.^;F

NORMALISED 7.

CPM ERROR
1. 0490 3 672
0. 9990 2. 625
1. 0281 4. 669
0. 9578 2. 600
0. 9426 2. 303
0. 9620 3. 233
1. 0485 3. 558
1, 0410 3. 007
1. 0296 3. 695

1. 0489 2. 386
1. 0349 0. 018

LENGTH IN
MINUTES GMT YEAR
11. i 21. 680 92
21. 157. 845 92
1 0. 2 36. 820 92
10. NG 240. 879 92
10.NG 247. 724 92
14.NG 256. 251 92
14 =80. 000 92
10 -l9a. 709 92
;0 ?2

10 ?O'. 04'c 92
AVERAGE

NORMALISED %
CPM ERROR

0. 9942 2 . 816
0. 9834 1 .693
1. 0004 1 .735
0. 9957 1 . 667
0. 9273 2 . 961
0. 9850 4 . 793
1. 0064 1 .922
0. 9629 4 . 149

0. 9701 2 . 117
0. 9965 1 .124
0. 9883 3 . 014

^

^

1

1

1

1

LENGTH IN
MINUTES
69.
23.

15.

is.

11.

15.

22.

14.

20.

11.

CAL'_?RATION LINE FROM STANDARD FOR OF 310.781 92
^ =NE?+"^'Y = -9. =93097 + 1 . 0037440 *CH + 1. 045168E-07*CH#*2

F4ii :•1 5,3R9. 6681 + O. 00401 8+fENERvY (C060= 2. 876)

rOi*. ;::EOME TRY .1R1 CALIB^<,4TE L ^3 .1000 19'?0

F_iVER•v'i EFFC- ENERGY EFFC* ENERGY EFFC* ENERGY EFFC* ENERGY EFFC^,
A. 380= 110.0 4 . 150* 170.0 3 150* 400. 0 1. 330* 1200. 0 0 . 432x
4. 380= 120. 0 3. 970* 200. 0 ^ . 720R 500. 0 1. 060* 1500. 0 0 . 343,^
i 3.90ri 130. G 3. 920^ ^2G- , 470* ti0Q 0 :,. S80 * 2000. 0 0 . 255-
35.= 1:10.0 =:50 :_ I 1.0 800.0 ^^.650+t 2500. 0 0 .202^

450 S'. J Ju.v 1000. 0 52:j.r 3000. 0 0 . 168z

69



f
rn-^-rFySx^^[.^[-'^';}{('?^j("1}'^(•.^#.r.'+^'-^..^.'+ij'+ij,-^. ^.J.:^^.J..IF'?'}^Y'R.x.'IFX^^]^'n^^•'^("j('A.'^1E^'^$.^##.R#'.#'1:'..t..^'Yfl^'^"^'1^'^"^^^.'^{"#"^('^{'j^••^'t}'.^'#^.f^-

7115 2 GL S GSTOR 087 .,

/ ^."A#<-1F'Yttl'?#C#.^.^l'1:^c.^'i:'1:#F^^.Y-^'t'.^:'.i.:.. t.l::^..j..^t.t-4.i..x.h#1t#%:#R'lf^^A•.^^.'tt-##.'f#^-#.^'#'iF^'^.^.#?j4'.F.^"tt'#.^..#.'k'^'^.^}^'^-^'#Rf#.^Y'

?K ENERGY C°P'i 7.E :R '=.t7MMENT

1 16.5 5.74 c^ 9 .... ............ ......................

3 361..^ 0. 22 SS 3 .. .. ..................

REJCi:TE:i °Ei+K.:

B 4 511.^ 0.17 9Q.0 Th22; . . La140 Ru106 Na 22

B 5 1461.0 0.0e 99 .. ... .. K 40s

59.8 0. 19 99 ? Am241

^

^

^

i W

^

^

^

^
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***E******************:k*Ak*:*^:*:4:k********k********************************:k**
( 7115 GLS 4 3--1 JR 211.154 92 100.22 MIN 135.05000 GR 090

LIBR=ARLI REF TIME= 303.334 92
********** *** *************tk*********************************** ******k*

^^L
^aPECIAL ANALYSIS

! PK-ENERr,Y-r,AMMA BRANCH EFFICIENCY CPM CORR DPM ERROR PCI/3RAM
KEV FRAC FRAC CNTr, DECA Y NOW PCT AT TZERO

K 40 4.G02E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1.00
1461 (1460.85) 0.110000 0.00353 0.862 2.223E+03 s12.09 Y. 7.414E+00

Cr 51 2.772E+01 DAYS LAMBDA= 2. 501E-02 DECAY= 8.224E-01 1G ^
**** ( 320.03) 0.102000 0.01605 0.442 2.572E+02 s , 1.043E+00

Mn 54 3.135E+02 DAYS LAMBDA= 2. 218E-03 DECAY= 9.828E-01 2G 4

**** ( 834.83) 1.000000 0.00622 0.278 4.469E+01 s , 1.517E-01

Co 58 7.130E+01 DAYS LAMBDA= 9. 722E-03 DECAY= 9.268E-01 4G 4

**** ( 810.7G) 0.990000 0.00641 0.27G 4.351E+01 s < 1.566E-01

( Fe 59 4.4G0E+01 DAYS LAMBDA= 1. 554E-02 DECAY= 8.85GS-01 6ra
**** (1099.22) 0.565000 0.00472 0.249 9.344E+01 s C 3.519E-01
**** (1291.56) 0.432000 0.00400 0.219 1.264E+02 s <: 4.760E-01

Co 60 1.921E+03 DAYS LAMBDA= 3. 608E-04 DECAY= 9.972E-01 4r
**** (1173.21) 0.999200 0.00442 0.300 G.797E+01 s . 2.274E-01

^*A** (1332.48) 1.000000 0.00388 0.271 6.992E+01 s . 2.339E-01 ^

Zn 65 2.440E+02 DAYS LAMBDA= 2. 341E-03 DECAY= 9.780E-01 1G
**** (1115.52) 0.507500 0.00465 0.315 1.335E+02 s . 4.553E-01 ^

Nb 94 7.414E+06 DAYS LAMBDA= 9. 349E-08 DECAY= 1.000E+00 36
**** ( 871.10) 1.000000 0.00596 0.294 4.933E+01 s . 1.645E-01 (
A*** (1573.70) 1.000000 0.00326 0.144 4.423E+01 s < 1.475E-01

Ru106 3.670E+02 DAYS LAMBDA= 1.889E-03 DECAY= 9.853E-01 410 f
511 ( 511.80) 0.205000 0.01035 0.282 1.328E+02 79.737. 4.49GE-01

**** ( G21.80) 0.097600 0.00848 0.301 3.644E+02 s , 1.233E+00
**** (1050.10) 0.014500 0.00495 0.219 3.050E+03 s . 1.033E+01

I 131 8.040E+00 DAYS LAMBDA= S.G21E-02 DECAY= 5.095E-01 9G
**** ( 3G4.50) 0.820000 0.01473 0.451 3.733E+01 s < 2.4442-01

Ka133 3.981E+03 DAYS LAMBDA= 1 .741E-04 DECAY= 9.986E-01 10G
**** ( 27G.30) 0.075000 0.01951 0.501 3.42GE+02 s . 1.144E+00
**** ( 302.70) 0.196000 0.01781 0.474 1.358E+02 s . 4.534E-01
k**F ( 355.90) 0.621000 0.01512 0.539 5.736E+01 s . 1.91GE-01
**** 383.70) 0.094000 0.01392 0.330 2.518E+02 s . 8.411E-01

Cs134 7.531E+02 DAYS LAMBDA= 9 .204E-04 DECAY= 9.928E-01 90
***h ( 475.30) 0.015000 0.01114 Q.349 2.089E+03 s . 7.019E+00
**** ( 604.60) 0.980000 0.00873 0.450 5.256E+01 s . 1.7662-01

k*** ( 795.80) 0.880000 0.00654 0.272 4.7252+01 s . 1.587E-01

' ilCs137 1.102E+04 DAYS LAMBDA= 6 .290E-05 DECAY= 9.995E-01 3G
***# ( 661.64) 0.851000 0.00794 0.302 4.467E+01 s < 1.491E-01

Eu152 4.821E+03 DAYS LAMBDA= 1 .438E-04 DECAY= 9.989E-01 48G
*:4*:k ( 121.73) 0.254000 0.03943 0.792 7.904E+01 s . 2.G39E-01



r

***1 ( 344.31) 0.245C0C 0.01.566 0.523 1.363E+02 s 4.552E-01
411 ( 411.13) 0.020000 0.01292 0.17G 6.805E+02 64.83Y. 2.272E+00 #

**** ( 778.87) 0.120000 0.00668 0.35G 4.443E+02 s . 1.483E+00
**** ( 9G3.3G) 0.132000 0.00540 0.286 4.017E+02 s . 1.341E+00
**** (1112.04) 0.124000 0.00467 0.2G4 4.5662+02 s , 1.525E+00
**** (1408.02) 0.198000 0.00366 0.221 3.047E+02 s , 1.018E+00

r Eu154 3.105E+03 DAYS LAMHDA= 2 .232E-04 DECAY= 9.98 3E-01 48r, ^
**** ( 123.07) 0.390000 0.03923 0.837 5.473E+01 s . 1.829E-01
511 ( 511.20) 0.000600 0.01036 0.282 4.533E+04 79.73'/. 1.514E+02

k*** ( 723.2G) 0.202000 0.00723 0.347 2.380E+02 s . 7.952E-01 ^
**** ( 873.1G) 0.117000 0.00595 0.291 4.188E+02 s 1.3992+00
**** (1004.75) 0.170000 0.00518 0.297 3.377E+02 s . 1.128E+00
**** (1274.49) 0.336000 0.00406 0.204 1.493E+02 s 11 4.9892-01 ^

Eu155 1.812E+03 DAYS LAMBDA= 3.825E-04 DECAY= 9.970E-01 Gr,
**** ( 8G.54) 0.320000 0.04364 0.887 G.354E+01 s . 2.12GE-01 ^
**** ( 105.30) 0.200000 0.04218 0.727 8.614E+01 s , 2.882E-01

i Ta182 1.150E+02 DAYS LAMPDA= 6.027E-03 DECAY= 9.540E-01 33G 4
**** ( 67.80) 0.410000 0.04383 0.897 4.992E+01 s < 1.74GE-01
**** ( 100.10) 0.144000 0.04279 0.723 1.174E+02 s < 4.105E-01

i**** (1121.30) 0.358000 0.004G3 0.285 1.719E+02 s , G.012E-01 ^
**** (1189.05) 0.1GG000 0.0043G 0.232 3.202E+02 s . 1.120E+00
k*** (1221.40) 0.277000 0.00424 0.209 1.777E+02 s . 6.212E-01
**** (1231.01) 0.117000 0.00421 0.213 4.334E+02 s 1.5152+00

Ra226 5.851E+05 DAYS LAM$DA= 1.185E-0G DECAY= 1.000E+00 486
**** ( 186.10) 0.040000 0.02913 0.707 G.064E+02 s 2.023E+00
**** ( 242.00) 0.078000 0.02236 0.727 4.1G8E+02 s 1.390E+00
**** ( 351.9G) 0.393000 0.01531 0.G22 1.034E+02 s 3
G09 ( G09.32) 0.484000 0.008GG 0.659 1.573E+0 s .32'/. 5.248E-01 (
17G4 (17G4.50) 0.166000 0.00290 0.104 2.157E+02 G2.87% 7.195E-01

Th228 6.987E+02 DAYS LAMHDA= 9.921E-04 DECAY= 9.923E-01 310 ^
239 ( 238.62) 0.448000 0.022G9 1.044 1.027E+ 5 .06% 3.452L'-O1
511 ( 510.69) 0.076600 0.01037 0.282 3.547E+0Ŵ r9.^ai

**** ( 583.17) 0.287000 0.00906 0.404 1.553E+02 s . 5.22117-01

Th232 5.113E+1 2 DAYS LAMBDA= 1.356E-13 DECAY= 1.000E+00 41G
**** ( 338.40) 0.104000 0.01594 0.511 3.081E+02 s . 1.0282+00
781 ( 732.00) 0.004700 0.00666 0.188 5.996E+03 49.63Y. 2.000E+01

**** ( 911.10) 0.250000 0.00570 0.318 2.230E+02 s 7.437E-01
969 ( 9G8.90) 0.150000 0.0053G 0.142 1.770E+02 s64.97% 5.9042-01

(
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*********************ckxf;^:**x:kk:k*k*****************k*********************^k**
7115 GLS 4 3-1 JR 211.154 92 100.22 MIN 135.05000 GR 090
LIBR=ARLI REF TIME= 303.334 7:

******************************k***********!c******************************** e

*********************t**k****kk*****************,k***,k^*******************k*_.:-_-
k Group ........................ 7115 k Time of count 311.154 1992 *
A Sample .......................... 4* Reference r,MT........ 303.334 1992
* Element .......................... A Elapsed Live Tm.......... 100.21G7 *
A Type code ..................... GLS * Dead Time Pct............ 0.677238 *
A IA ................. C7C-9704 DUP #1 * Background GMT....... 307.022 1992
A Geometry, detector ........... JR-1 * Standard GMT......... 310.781 1992 A
A Aliquot .................... 135.05 A Days since TO ............ 7.820709 A
A Unit of Aliquot .............. GRAM A Time on .......... 19:41 PST 5-NOV A
A Data Sheet Units ........ PCI /GRAM * Time off ......... 21:22 PST S-NOV A
* Library ...................... ARLI A Calc Time ......... 08:22 OG-NOV-92 A
**^******************ic**********k****************************************** /
A Slope .................... 1.003744 A Width slope .............. 0.004017 *

* Intercept ................. -9.2931 k Width offset ............. 9.G68065 *
* XAA2 TERM .......... 0.10451683E-06 * Sensitivity .................... 4. A

NP:C7,67]090.r,SP 13 PEAKS

****************************^*********************************************** f
PK IT ENRr, LEFT WD BKGNB FWHM AREA CHAN CPM ERR EFF K FIT

1 6 14.2 19 23 57 5.90 G21 23.4 G.20E+00 4.90.017 0 2.73
2 6 27.5 19 23 190 5.90 116 36.7 1.16E+00 22.10.125 0 0.00 ^
3 0 39.9 44 9 281 2.46 68 49.0 6.81E-01 46.60.381 0 0.00
4 0 76.1 80 13 553 3.58 125 85.1 1.25E+00 39.7 4.38 0 0.00 E

( 5 0 239.0 242 11 130 2.06 122 247.4 1.22E+00 22.9 2.27 0 0.00
6 0 400.4 403 13 98 8.45 21 408.2 2.07E-01107.9 1.33 0 0.00
7 0 411.1 418 6 27 1.89 18 418.8 1.7GE-01 64.8 1.30 0 0.00

( 8 0 511.5 511 18 8G 1.69 78 518.8 7.74E-01 23.5 1.04 0 0.1)0
9 0 609.1 606 19 85 4.08 71 616.1 7.13E-01 36.40.868 0 0.00

10 0 780.9 784 7 16 1.44 19 787.2 1.88E-01 49.60.669 0 0.00
11 0 968.9 972 8 21 2.71 17 974.5 1.71E-01 54.00.538 0 0.00 (
12 0 14G1.0 1455 18 0 4.26 102 1464.5 1.02E+00 9.90.353 0 0.00
13 0 17G4.2 17G4 10 1 1.91 14 1766.5 1.38E-01 45.80.293 0 0.00

**************^C************************************^C*******************^c******^

BACKGROUND INFO 7115 GLS 4 311.154 92 r,- 1 Br, DATE 307.022 92

****************************************^*************************************S

v-------- PEAK--------- v v------ BACF:GROUNCI------ v v------NET---- v

ENERGY CPM %ERROR ENERGY CPM %ERROR CPM %ERROR

239.00 1.2218 22.90 238.60 0.1773 22.39 1.0441 27.06
511.47 0.7737 28.49 511.00 0.4919 3.8G 0.2818 79.73
609.13 0.7127 36.37 609.30 0.0532 10.71 0.6594 39.32
968.91 0.1714 53.99 9G8.90 0.0290 0.00 0.1424 64.97
1460.96 1.0178 9.90 14G1.00 0.1559 16.94 0.8619 12.09
1764.16 0.1377 45.83 1764.50 0.0339 49.31 0.1038 G2.87

0 PEAKS REJECTED BY BACKGROUND _, - 7 43

******************************************************************************>

INTERFERING ISOTOPE ANALYSIS 7115 GLS 4 311.154 92 G- 1

k**********^*************************************************************f;****.

NONE FOUND

Rr3F ;ENT DATA FROM NP:[7,u7]923108911.GTX TO I3STOR 090

GLB WRITES THE FOLLOWING TO NP:C7,67]GYDCSVTOI.DAT
7115=GROUP 4=SAMPL =ELM GLS=TYP



'O=LRW O-=LRA ARLI=LIBR
JLYKTL PARAMETERS

JELYKTL READ
GEODET

( Old Effs replaced ( farced)
EFFICIENCY FILE NF:C25,47r,ELI0IJRO.EFF

Effs fetched 33.000 90
( FETCH CAL LINE

Cal line fetched310.731 1992
BKG FETCH ROUTINE GETS BO FOR 307.022 1992 IERR= 0
SF'ANF

FETCHING SFANF
WHDTR CALLED

HDR WRITTEN IN
GSTFIL

F'KFIL UPDATED

l
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L7C USED IN DATA REDUCTION OF EAMPLE 7115 4 GLS RUN AT 311. 154/1992

BACKGROU ND FOR r3ELI DETE CTOR 1 OF 307. 022/1992
ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

G2.0 0.3167 0.00 511.0 0.4919 8.86 1120.3 0.0236 0.00
92.0 0.4G45 0.00 583.1 0.0641 49.77 1173.2 0.0201 0.00
143.0 0.0807 0.00 609.3 0.0532 10.71 1238.1 0.0171 0.00
18G.0 0.2406 24.11 661.6 0.0283 0.00 1332.5 0.0230 69.10
198.0 0.0656 0.00 727.2 0.0365 0.00 1377.7 0.0272 0.00
238.6 0.1778 22.39 846.0 0.0639 0.00 1461.0 0.1559 16.94
279.0 0.0000 0.00 360.4 0.0114 0.00 1586.0 0.0000 0.00
295.2 0.0395 0.00 911.1 0.0810 2G.54 1591.0 0.0301 0.00
338.4 0.0233 0.00 968.9 0.0290 0.00 1729.6 0.0105 0.00
351.9 0.0871 49.25 1001.0 0.0177 0.00 17G4.5 0.0339 49.31

r,ELI STANDARD EFFICIENCY OC FOR DETECTOR r3- 1 ON 11/ 6/92

HIGH RADIUM STANDARD LOW RADIUM STANDARD

r,MT YEAR
28G.012 92
289.186 92
291.26G 92
297.712 92
300.G78 92
30 2.755 92
303.03G 92
305.703 92
307.832 92
310.781 92

AVERAGE

NORMALISED 7.
CPM ERROR

1.0490 3.672
0.9990 2.625
1.0281 4.GG9
0.9573 2.600
0.9486 2.303
0.9620 3.233
1.0485 3.558
1.0410 3.007
1.029G 3.695
1.0489 2.386
1.0349 0.018

LENGTH IN
MINUTES GMT YEAR
11. 121.G80 92
21. 157.845 92
10. 23G.820 92
10.Nr, 240.879 92
10.Nr, 247.724 92
14.NG 25G.251 92
14. 280.000 92
10. 294.709 92
10. 302.739 92
10. 303.048 92

AV ERAGE

NORMALISED %
CPM ERROR

0.9942 2.81G
0.9834 1.693
1.0004 1.735
0.9957 1.GG7
0.9273 2.9G1
0.9350 4.793
1.0064 1.922
0.9G29 4.149
0.9701 2.117
0.9965 1.124
0.9883 0.014

CALIBRATION LINE FROM STANDARD FOR r,- 1 OF 310.781 92
ENERGY= -9.293097 + 1.0037440*CH + 1.045168E-07*CH**2
FWHM =SORT( 90631 + 0.004018*ENERGY) (C060= 3.37G)

EFFICIENCIES FOR GEOMETRY JR1 CALIBRATED 33.000 1990

ENERGY
55.0
60.0
80.0
90.0
100.0

EFFC*
4.380*
4.380*
4.380*
4.350*
4.280*

ENERGY
110.0
120.0
130.0
140.0
150.C

EFFC*
4.150*
3.970*
3.820*
3.650*
3.450*

ENERGY
170.0
200.0
220.0
250.0
350.0

EFFC* ENERGY
3.150* 400.0
2.720* 500.0
2.470* G00.0
2.160* 300.0
1.540* 1000.0

EFFC*
1.330*
1.060A
0.880*
0.650*
0.520*

LENGTH IN
MINUTES
69.
23.
15.
18.
11.
15.
22.
14.
20.
11.

ENERGY EFECA
1200.0 0.432*
1500.0 0.343*
2000.0 0.255A
2500.0 0.202*
3000.0 0.1GB*

C

C,

de

40

40

le

46

49`

®

^

`.

^

^

f

(
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6

*********^c************k***^*:Ffi^F*******k****^C***^k****************^k************k,

7115 4 GLS GSTOR 090

*************^k************^c**************************^k****************ic*******:

(

^

f

^

^

PK ENERGY CPM '/.ERR COMMENT

1 14.2 6.20 4.9 .... ....................................... ......
2 27.5 1.1G 22.1 ... ........................................ ......
3 39.9 0.68 4G.G ........................................... R^^103
4 76.1 1.25 39.7 ... ........................................ ......

b 5 239.0 1.04 27.1 .......................................... Th228s
7 411.1 0.18 64.8 ........................................... ......

b 8 511.5 0.28 79.7 Th228 ......................... La140 RuloG Na 22

b 9 609.1 0.6G 39.3 .................................... Ru103 Ra22Gs
10 780.9 0.19 49.G Ac223 ..................................... ......

b 11 968.9 0.14 65.0 Ac228 .............................. Sb124 Th232s
b 12 14G1.0 0.86 12.1 .......................................... K 40s
b 13 17G4.2 0.10 62.9 Ra226 ..... ................................ ......

REJECTED PEAKS

G 400.4 0.21 99.9 .... ....................................... ......

- - 76



^ 2V3N

176i!W \x-°

"TAl& c;^e>><7sr ° R,E^^V^D W^- ^ ^

^ - 1^ 6bl ^32-- ^o-a^,-aZ 3^ sz Ib- 4b V24-
^

-

r -

__-
C L^ N P^ w^ M A-

a ^02

^ L{^L

I^., ^. . ... ^ ^ -,. ..-...._._:

~( !



2 4ra,
. .. . __. _,

^-^---- ^ - - - -
N A-

I-Ds4 1 7, x

l35 os^ 1 Tr^



4 ,

( i ( _Ih! 1-1ER:FiCATION

A1' -aaalules

( Al- piancnets

N2 : 1 024 W'ril:

'ydez`inaho:;se Han*or

235^ Stevens Drive

10Carea °. F2iverland

r
LOG-IN VERIFICATION 7115

16: v6: 43 10-NO'J-92
Cust. set 0 0

Paae 1

e
;=r Mqr.. .. DPK Rcvd. 11/02/-''.l2

_har.;e.... 00-000 Due.. 11/02/92 ^

C hem:.st. . . Value. . - 0.

Created... 04-NOV-92 13iI'_?d.. 0.

3iiiing status.. apen (

^Ca=•-. units. PCI /Unit a1q IMin Pri
/ 7

^

E

dpm re,_ carr/

smo elm typ mg
-- - --- --

rec
----

Ash wgt
- --- -- -- --

1st
--- -

sep
--- -

2nd
- - ----

sep
--- ---

aliquot
------ - --------

trac ^

OLS 0. 00 =. 00C, c,- 0. 000 0 0. 000 0 131. 5 aram^ # 0

, _, n < < i('Jr1 n n. 000 0 1. 000 smp 1 / #P 0

< <
0. 00 G t:i::'UC^ v. 0. 000 0 0°JO s^nP- / 0 0

r_.Lg 0. 00 v- 0100G C ^^/ _J - 0. 000 0 135. 1 gram

( :a =czrs used ---- 1

.. . _ _ <

1

, ^r (
_ .. ^

__- 7 9
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